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PREFACE. 


Thb  tardy  progress  of  Mineralogy  in  this  country,  and  in  England,  pre- 
sents  a  striking  contrast  with  its  rapid  advancement  in  contincntal  Europe. 
The  new  Systems  of  Classification,  and  the  various  methods  of  crystallographic 
examination,  which  every  passing  year  has  there  produced,  evince  alike  the 
activity  and  penetration  of  its  zealous  cultivators,  The  principles  of  Crys- 
tallography,  as  developed  by  the  Abb^  Haut,  the  memorable  founder  of  this 
Science,  were  immediately,  on  their  publication,  hailed  as  new  light,  and  for 
a  time,  bis  methods  of  caiculation  were  expounded  by  difierent  authors,  and 
his  crystallographic  nomenclature  and  notation  very  generally  received.  But 
the  more  elegant  and  much  simplified  Systems,  soon  after  developed  by  the 
Grerman  philosophers,  and,  at  the  present  time  universally  employed  by  them 
in  all  crystallographic  investigations,  are,  to  a  great  extent,  unknown  in  the 
English  tongue ;  and  wholly  so,  if  we  except  the  valuable  translation  of  Mohs 
by  Haidinger,  and  the  various  memoirs  of  unusual  merit  by  the  latter, 
and  also  by  the  Rev.  Wm.  Whewell.  In  addition  to  these  improvements, 
we  are  also  indebted  to  the  illustrious  Mohs  for  a  Natural  Arrangement  of 
the  Mineral  Species,  by  means  of  which  Mineralogy  has  been  elevated  to  its 
proper  rank  among  the  Natural  Sciences.  The  hope  of  filling  up,  in  some 
degree,  the  existing  blank  in  these  departments  of  American  Mineralogical 
Science,  and  of  contributing  to  its  advancement,  by  combining  the  various  ex- 
cellencies  from  the  most  valuable  works  on  this  Science,  has  induced  the  au- 
tlior  to  ofier  the  following  Treatise  to  the  American  public. 

The  Classification  of  the  mineral  species,  which  is  here  adopted,  is  strictly 
a  Natural  Arrangement.  The  superiority  of  this  method  is  exhibited  in  the 
body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifi. 
cations,  in  Appendix  B.  Although  founded  by  Mohs  on  the  extemal  char- 
acters  of  minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  rela- 
tioDs  of  the  species;  and  those  who  are  accustomed  to  prefer  a  chemi- 
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cal  arrangeinttity  will  probably  perceive  that,  in  addition  to  such  qualitiea  as 
appear  to  recommend  the  chemical  method,  it  possesses  other  advantages  not 
less  important. 

The  changes  which  have  been  made  in  the  nomenclature  of  minerals  appear 
to  be  demanded  by  the  State  of  the  Science.  The  present  names,  excepting 
those  proposed  by  Mohs,  are  utterly  devoid  of  system,  unless  we  may  consider 
such  the  addition  of  the  syllable  üe  to  words  of  various  languagcs ;  and  even 
this  glimmering  of  system  has  been  capriciously  infringcd  by  a  French  min- 
eralogist  of  much  celebrity ; — they  seldom  designate  any  quality  or  character 
peculiar  to  the  mineral ;  neither  do  they  exhibit  any  of  the  general  relations 
of  the  species,  by  which  the  mind  may,  at  a  glance,  discover  their  natural 
associations,  and  be  assisted  in  obtaining  a  comprehensive  view  of  the  Sci- 
ence. On  the  contrary,  they  are  wholly  independent,  and  often  worse  than 
unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  unadvanced  State  of 
the  Science.  As  a  necessary  consequence  of  this  looseness  of  nomencla- 
ture, most  of  the  species  are  embarrassed  with  a  large  number  of  synonyms, 
a  fertile  source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  State  of  things,  a  system  of  nomencla- 
ture, constructed  on  the  plan  so  advantageously  pursued  in  Botany  and  Zo- 
ology,  was  proposed  by  the  author  in  the  fourth  volume  of  the  Annais  of  the 
New  York  Lyceum.  The  necessity  for  something  of  the  kind  is  very  ap- 
parent,  and  the  author  trusts  that  it  will  not  bc  considered  a  ncedless  innovation. 
The  progress  of  knowledge  is  much  retardcd  by  a  reluctance  to  changc  with 
the  advancement  of  Science.  "  In  general,"  to  use  the  words  of  one  entitled 
to  speak  with  authority,  ^  nothing  which  tends  to  render  any  of  the  parts  of  a 
science  stationary,  can  be  beneficial  to  it ;  the  whole  should  together  advance 
as  discovery  and  information  multiply."  (Berzelius :  Traitd  de  Chim.  t.  I.) 

The  mutual  dependence  of  the  forms  of  crystals  and  their  optical  prop- 
erties,  might  have  afibrded  an  additional  method  for  determining  the  system  of 
crystallization  of  minerals.  For  our  knowledge  of  this  subject,  we  are  princi- 
pally  indcbted  to  Sir  David  Brewster,  for  a  fuU  and  systematic  exposition  of 
which,  firom  bis  able  pen,  Science  has  long  and  anxiously  waited.  His  various 
articles  in  the  Scientific  Journals,  and  in  his  separate  publications,  encourage  us 
to  expect  that  in  a  more  advanced  stage  of  Opticd  Science,  this  may  prove  one 
of  the  most  important  and  available  aids  to  the  crystallographer.  In  the 
chapter  on  Double  Refraction,  the  connection  of  refraction  with  crystalline 
form  is  briefly  stated. 

The  curious  discoveries  of  Savart,  conceming  the  acoustical  properties  of 
crystals,  promise  another  means  for  ascertaining  the  crystalline  form.  This 
philosopher  has  been  enabled  to  infer  the  primary  planes  of  a  crystal  of  quartz 
from  the  sound  and  acoustical  figures  produced  by  their  Vibration.     Much 
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farther  investigation  will,  however,  be  required  before  this  subject  will  be  suf« 
ficiently  systematized  to  become  practically  useful. 

It  will  be  observed  that  tbe  method  of  lettering  ciystals  is  somewbat  pecu«' 
liar.  The  custom  of  indiscriminately  distributing  letters  oq  the  planes  of  crys- 
tals,  secures  no  advantage  beyond  that  of  merely  designating  these  planes. 
The  method  employed  aübrds  important  aid  in  determining  the  silu€Uion  of 
planes.  Its  analogy  to  Naumann's  method  of  notation,  explained  in  the  Ap- 
pendix on  Matliematical  Crystallography,  is  manifest  without  particular  illus- 
tration.  The  system  proposed  by  tlie  autlior,  in  the  twenty-eighth  volume  of 
SiLLiMAif's  American  Journal  of  Science,  is  relinquished. 

In  the  classifications  for  the  determination  of  species,  a  tabular  arrangc« 
ment  has  been  preferred.  A  similar  method  was  employed  as  early  os  1771, 
by  Dr.  John  Hill,  who,  in  bis  work  on  Fossils,  arranged  tlie  minerals  thcn 
known,  in  tables,  exhibiting  in  separate  columns  their  specific  characters,  **  un- 
der  the  heads  of  Form,  Hardness,  Weight,  Surface,  Colour,  and  Qaalities,  as 
distinguishcd  by  the  taste,  smell,  or  touch."  In  the  construction  of  the  ar- 
rangements  adopted,  I  have  not  been  averse  to  the  iutroduction  of  ony  character 
that  could  aid  the  Student.  With  the  assistance  both  of  the  blowpipe  and  of  acids, 
the  difüculties  are  sufficiently  great ;  and  by  rejecting  these  aids,  we  deprive 
ourselves  of  what  are  frequently  the  most  convenient,  and  of\en  the  only 
methods  that  can  be  employed. 

The  treatise  on  the  calculation  of  the  dimcnsions  and  angles  of  crystals, 
firom  the  masterly  work  of  Naumann,  is  placed  in  the  Appendix  ;  not  on  ac« 
count  of  its  inferior  importance,  but  simply  because  of  its  somewhat  unattract«' 
ive  appearance.  The  value  of  crystallographic  calculations  in  the  examina^ 
tion  of  the  mineral  species,  and  the  importance  they  will  probably  be  discov- 
ered  to  possess,  in  elucidating  the  principles  of  isomorphism  and  the  relations 
of  crystalline  form  and  chemical  composition,  entitle  this  subject  to  high  es^ 
tiroation,  both  with  the  chemist  and  mineralogist.  The  only  prcliminary 
knowledge  necessary,  is  an  acquaintance  with  the  principles  of  algcbra  and 
trigonometry :  ¥dth  these,  the  treatise  on  analytical  geomctry  is  readily 
mastered,  and  the  application  of  the  same,  in  the  succeeding  sections,  be- 
comes  easily  intelligible.  It  may  demand  of  the  Student  patient  and  perse- 
vering  study ;  but  the  advantage  of  the  knowledge,  when  obtained,  and  the 
increased  interest  the  science  will  derive  from  these  elegant  and  interesting 
developments  of  the  structure  of  crystds,  will  amply  reward  his  toil. 

In  preparing  the  descriptive  part  of  this  work,  I  have  freely  availed  myself 
of  the  labors  of  the  best  authors ;  and  more  especially  the  learned  Trea- 
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tnesof  MoHsandof  RoBStT  Allan.    'Riereceiitcopious^'SyBtanofMaie- 

ralogy  and  Geology,"  by  Thomas  Thomson,  has  also  aflbrded  me  mach  as. 

sistance.     Very  many  of  the  analyses  herein  given,  aocl  the  references  there- 

with  connected,  are  derived  from  that  elaborate  work.     For  mort  of  the  obser- 

▼atioos  on  the  names  of  the  minerals  known  to  the  ancienta,  I  am  under 

obligatioo  to  the  "Ancient  Mineralogy"  of  Prof.  N.  F.  Moorb«     The  nod- 

ces  of  the  localities  of  American  minerals,  have  been  principaily  drawn  from 

the  late  Treatise  by  Prof.  Shepard,  a  work  which  has  tended  much  to  adranoe 

and  elevate  American  minerak>gical  science.   Occasional  reierence  haa  abo 

been  made  to  the  valuable  works  of  Cleaveland  and  Emmons.     The  va- 

rious  scientific  Journals  of  the  country  havc  also  been  consulted,  and  eape* 

cially  that  extensive  repository  of  the  scientific  labors  of  our  countrymeo, 

Silldcan's  American  Journal  of  Science. 

A  few  minerals  here  introduced,  have  not  been  provided  with  systenciatic 
names.  It  appeared  advisable  to  forbear  naming  them,  until  their  specific 
characters  are  more  fully  estabüsbed. 

The  Catalogue  of  foreign  works  on  Mineralogy  comprises  the  fathera  of 
the  Science,  with  a  selection  of  the  more  important  treatises  of  modern  tinnes. 
The  American  catalogue  is  intended  to  record  not  only  all  separate  works, 
hut  Ukcwise  all  mineralogical  articies  of  any  importance  found  in  the  trans. 
actions  of  leamed  societies,  in  scientific  Journals,  and  other  periodicals.  This 
is  doubtless  incomplete  ;  nor  is  it  possible,  without  long  continued  labor,  to 
render  it  perfect.    I  trust  that  the  difficulties  attcndant  on  its  exocution,  will 

be  a  sufficient  apology  for  any  omissions  which  may  be  detected. 

« 

My  grateful  acknowledgments  are  due  to  Prof.  Siluman,  who,  with  hia 
accustomed  liberality,  has  granted  the  freest  access  to  bis  extensive  library. 
I  have,  by  this  means,  been  enabled  to  examine  at  an  early  date  most  of  Uk 
important  European  Journals,  and  thus  to  include  the  latest  discoveries. 

I  would  also  acknowledge  the  constant  kind  attentions  of  my  much  esteen 
friend,  Mr.  Edward  C.  Herrick,  to  whom  I  am  indebted  for  many  valua 
suggestions. 

New  Haven,  May  Ist,  1837. 


CoRRKcnoN.-— Since  the  printing  of  ihis  work  I  have  been  informed  by  Dr. 
ciVAL,  who,  with  Prof.  Shepard,  has  laiely  been  engaged  in  ihe  Geological  Si 
of  this  State,  that  the  supposed  moantain  of  Saussurite,  at  Canaan,  (see  p.  3P 
a  low  ridge  of  limestone,  containing  beds  of  tcAUe  pyroxene. 
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INTRODUCTION, 


COMPARATIVE  VIEW  OF  THE  NATURAL  SCIENCES. 


1.  The  productions  of  our  globe  naturally  distribute  themselves 
into  three  grand  kingdoms,  the  Animal,  the  Vegetable,  and  the 
Mineral ;  and  onr  knowledge  of  their  extenial  characters,  is  com- 
prised  in  the  Natural  Sciences,  Zoology,  Botany,  and  Mineralogy. 

The  two  first  kingdoms  include  all  beings  possessed  of  vitality : 
beings  which  increase  by  an  assimilation  of  nutritive  substances, 
taken  intemally ;  which  arrive  at  maturity  by  a  series  of  success- 
ive  developments  ;  whose  parts  are  mutually  dependent,  and  can- 
not  be  separated  without  destroying  the  perfection  of  the  indi- 
vidual ;  which,  after  a  certain  period,  lose  the  capability  of  con- 
tinuing  the  usuai  functions  of  life,  and  consequently  die.  The 
powers  of  vitality  being  no  longer  present  to  counteract  decompo- 
sition,  death  is  soon  followed  by  a  complete  destruction  of  the 
original  living  being. 

The  Mineral  kingdom,  on  the  contrary,  contains  those  natural 
objects  that  are  not  possessed  of  life :  objects  which  increase  by 
accretion  merely,  or  an  extemal  addition  of  particles,  unaltered  by 
any  powers  of  assimilation  in  the  object ;  which  are  equally  per- 
fect  in  the  embryo  State,  or  at  the  earliest  commencement  of  their 
formation,  and  in  the  enlarged  individual ;  whose  individuality  is 
not  destroyed  by  a  Separation  of  parts ;  whose  formation  is  origi- 
nally  the  result  of  chemical  attraction,  and,  consequently,  they  are 
not,  from  their  nature,  necessarily  liable  to  decomposition. 

Mineralogy  comprises  the  two  distinct,  though  closely  allied 
sciences,  Mineralogy  proper,  and  Geology.  The  former  considers 
minerals  as  independent  bodies ;  the  latter,  in  their  dependent  re- 
lations,  constituting  soils  and  varioüs  rocks.  It  is  the  object  of 
Mineralogy  to  describe  the  individual  qualities  of  the  several  mine- 
ral  species,  while  Geology  treats  of  them  only  as  associated  in  the 
structure  of  the  earth. 

In  the  following  treatise,  we  shall  be  occupied  only  with  the 
former  of  these  sciences.     Mineralogy  and  Geology,  however,  are 
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2  INTRODUCTION. 

SO  intimately  related,  that  it  will  be  impossible  to  be  complete  in 
our  accounts  of  minerals,  without  making  some  Geological  ob- 
serv^ations. 

Previous  to  enteriiig  on  this  subject,  it  will  be  necessary  to  iin- 
derstaiid  what  is  a  mineral.  The  word  Mineral  is  applied  to  all 
iiiorganic  natural  objects,  whether  solid^  liquid^  or  gasetms.  This 
signification  is  much  extended  beyond  its  original  limits.  Some 
terni,  however,  was  required,  applicable  to  all  inorganic  bodies,  and 
the  extension  of  this  word  has  been  preferred  to  the  coinage  of  a 
new  one. 

MINERALOGY  :    SUBDIVISIONS  OF  THE  SUBJECT  ADOPTED  IN  THE 

FOLLOWING    TREATISE. 

2.  There  exists  in  organic  matter  a  power  called  crjrstallization, 
or  crystallogenic  attraction,  by  the  action  of  which,  minerals  re- 
ceive  their  peculiar  forms.  This  power  is  analogous  to  vitality  in 
the  animal  and  vegetable  kingdoms,  whence  arises  the  variety  of 
strueture  in  plants  and  animals.  Under  the  head  of  Crystal- 
LOLOGY,  or  the  Science  of  the  Strueture  of  Minerals,  this  subject 
will  occupy  Part  I.  of  the  following  treatise.  CrystaUolo^y  in- 
cludes  the  two  sections ;  1.  Crystallography,  or  descnptions 
of  the  crystalline  forms  of  minerals ;  2.  Crystallogeny,  the  for- 
mation  and  internal  strueture  of  crystals. 

Having  concluded  the  account  of  the  strueture  of  minerals,  vre 
next  consider  their  properties. 

First,  those  depending  on  the  transmission  and  reßection  of 
Light,  on  Electricity,  magnetistn,  Oravity,  Cohesion,  and  also, 
their  relations  to  the  senses  of  taste  and  smell,  or  their  Taste 
and  Odor.  These  may  be  termed  the  Physical  Properties  of 
Minerals,  and  will  constitute  the  subject  of  Part  II. 

Secönd,  those  properties  ascertained  by  the  action  of  chemicai 
reagents  and  the  bloAvpipe.  These,  the  Chemical  Properties  of 
Minerals,*  will  be  considered  in  Part  III. 

Taxonomy,  or  the  subjects  of  Classification  and  Nomenclature^ 
will  be  comprised  in  Part  IV. 

•  These  characters  require  for  their  determination  a  destniction  of  the  indi- 
vidual,  and  have  iherefore,  been  rejecled  by  many  distinguished  mineralogisis,  who 
would  confiiie  themselves  to  Natural  Histo'ry^  or  external  characters. 

After  much  ezamination,  with  prejndices  at  ihe  tirne  in  favor  of  the  above  views, 
I  am  fuUy  convinced,  that  these  aQone  are  insufficient  for  the  determination  of  many 
mineral  species,  often  so  Protean  in  several  of  their  characters.  One  instance  of  this 
diliiculty,  from  amung  several  which  now  occur  to  me,  isthe  discrimination  bctwecn 
carbonate  of  stronlian,  carbonale  of  oarytes,  and  sulphate  of  strontian,  when  their 
cr5'stalline  form  is  not  distinct,  and  the  specimen  is  so  siiuated,  that  the  specific 
gravity  cannot  be  determined.  Each  of  these  minerals  may  have  a  white  color,  the 
samc  hardness,  similar  lustre ;  and,  in  general,  all  their  describable  physical  pro- 
perties are  the  same.  It  is  allowed,  that  the  experienced  mineralogi.st  might  not 
pcrceive  any  difficulty ;  bat  what  means  has  the  tyro  in  the  science  of  dLstinguLshing 
ihese  three  speciesl  "None  but  chemicai.    A  drop  of  acid  decides  which  is  Ihe  sul- 
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Parts  V.  and  VI.  will  include  the  classifications  of  the  mineral 
species,  according  to  the  methods  pointed  out  in  the  preceding  sec- 
tions ;  Part  V.  the  artificial  classifications  for  the  determination  of 
the  names  of  species,  under  the  general  head  of  Detenninative 
Mineralogy ;  Part  VI.  the  natural  Classification,  with  füll  descrip- 
tions  of  the  species,  under  the  title  of  Descriptive  Mineralogy, 

3.  In  the  progress  of  the  treatise,  a  few  of  the  simple  definitions 
in  geometry  will  be  required,  which  may  be  here  explained. 

a.  A  plane  angle  is  the  divergence  of  two  straight 
lines  from  a  given  point ;  as  the  angle  AGB  formed  oy 
the  meeting  of  AC  and  BC.  If  a  circle  be  describea, 
|b  with  the  angular  point  0  as  the  centre,  and  its  cir- 
cumference,  BFEDA,  be  divided  into  360  parts,  the 
number  of  these  parts,  included  between  the  two 
lines  fonning  the  an^le,  will  be  the  number  of  de- 
grees  contained  by  the  angle;  that  is,  if  40  of  these  parts  are  in- 
cluded between  A  and  B,  the  an^le  AGB  equals  40°.  DF  being 
perpendicular  to  EB,  these  lines  divide  the  circumference  into  four 
equal  parts,  and,  consequently,  the  angle  DGB  equals  360°  -*-  4 
equals  90°.  This  is  termed  a  right  angle.  It  will  be  observed, 
that  the  size  of  the  angle  is  independent  of  the  lines  DG  and  BC. 
An  angle  of  äny  other  number  of  degrees  is  termed  an  oblique  an- 
gle, and  if  it  is  less  than  a  right  angle,  as  AGB,  it  is  an  acute  an- 
gle, if  greater,  as  AGE,  an  ohtuse  angle. 

6.  The  angles  AGE  and  AGB  to^ether  equal  180°,  because  the 
arc  BAE,  which  measures  them,  is  half  the  circumference.  If 
AGB,  therefore,  is  known,  we  may  find  AGE  by  subtracting  AGB 
from  180°. 
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c.  A  triangle  is  a  figure  bounded  by  three  straight  lines.  If 
the  sides  are  equal,  the  triangle  is  equilateral,  (1) :  if  two  only  are 
equal,  it  is  isosceles,  (2) :  if  all  are  unequal.  scalene,  (3,  4) :  when 
the  angles  are  all  acute,  it  is  termed  an  acute  angled  triangle^  (3) : 
when  there  is  one  obtuse  angle,  an  obt'use  angled  triangle,  (4). 

If  one  angle  of  a  triangle  is  right,  it  is  termed  a  right  angled 
triangle,  (5.) 

d,  The  sum  of  the  angles  in  a  triangle,  equals  180°. 

phate,  and  the  application  of  the  blowpipe,  by  the  deep  red  color  of  the  flame,  deter- 
mines  which  of  me  two  carbonates  contains  strontian.  Chemical  tests  must,  there- 
fore, be  admitted,  as  a  matter  of  necessity,  among  the  means  of  di«tingqishing  the 
mineral  apecies. 
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e.  A  Square  is  bounded  by  four  equal  sides,  raeeting  at  right 
angles,  (6.) 

f.  A  rectangle  diffcrs  from  a  Square  in  having  only  its  opposite 
siaes  equal,  (7.) 

g.  A  rhomb  is  an  oblique  an^led  plane  fi^ire,  contained  under 
equal  sides,  the  opposites  of  which  are  parallel,  (8.) 

h.  A  rhomhoid  differs  from  a  rhomb,  in  having  only  its  oppo- 
site sides  equal,  (9.'^ 

f.  A  diagonal  ol  either  of  the  above  figures  is  a  line  connect- 
ing  the  opposite  angles ;  in  fig.  8,  one  is  called  the  longer,  the 
other  the  shorter  diagonal. 

k.  The  four  angles,  in  either  of  the  above  four  sided  figures, 
equal  360^. 

/.  A  prism  is  a  solid,  bounded  by  plane  faces,  two  of  which  ore 
parallel  and  are  called  the  bases^  (ng.  60,  PI.  I.)  and  the  other  faces 
M,  M,  the  lateral  planes.  These  prisms  either  stand  erect  on  their 
bases,  the  lateral  planes  being  perpendicular  to  the  basal,  or  they 
are  inclined,  the  lateral  planes  not  being  perpendicular  to  the  basal. 
The  first  are  called  right  prisms^  the  sccond  oblique  prisms. 

tn,  Octahedrons  are  bounded  by  eight  triangulär  faces,  (figs.  4, 
52,  PL  I.) 

n.  Dodecahedrons  are  contained  under  twelve-  faces,  (fig.  7, 
PI.  L,  and  fig.  124,  PI.  IL) 

0.  An  interfacial  angle,  is  the  angle  contained  by  two  faces  of 
a  crystal,  and  measures  their  inclination.  It  is  designated  by  the 
letters  on  the  faces  which  form  the  angle,  as  the  interfacial  angle 
M :  T,  for  the  angle  of  inclination  of  plane  M  on  plane  T. 

p,  A  solid  angle  is  formed  by  the  meeting  of  three  or  moi 
planes  or  faces  of  a  crystal. 

r.  Any  lines  in  these  solids,  connecting  similar  parts,  diagonall 
opposite,  may  be  called  axes ;  for  example,  the  lines  connectini 
the  vertices  of  opposite  solid  angles,  the  centres  of  opposite  edges 
or  the  centres  of  opposite  faces.     The  particular  axes  which  hav 
been  assumed  for  the  purposes  of  crystallography,  will  be  hereaO 
stated. 

s,  Similar  faces  have  their  corresponding  angles  equal. 

t.  Similar  edges  are  those  formed  by  the  inclination  of  simi! 
faces  equally  inclined. 

u,  Similar  solid  angles  are  formed  by  the  meeting  of  the  s; 
number  of  plane  angles,  equal  each  to  each,  and  belonging  to  pla 
respectively  similar. 
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4.  A  crystal  is  an  inorganic  solid,  bounded  hy  plane  stir- 
faces  symmetrically  arratiged,  and  possessing  a  homogeneous 
structure. 

In  its  original  signification,  this  term  applied  only  to  crystals  of 
quartz,  which  the  ancient  philosophers  believed  to  be  water  con- 
gealed  by  a  very  intense  cold.  Hence  the  tenn,  from  xpwfraXXo^,  ice.* 
It  now  includes  all  those  regulär  solids  that  owe  their  formation  to 
the  same  kind  of  attraction  that  produced  the  xpuCraXXo^  of  the  an- 
eients,  or  which,  like  that,  possess  a  regulär  form,  whatever  may 
be  the  color  or  the  degree  of  transparency  or  opacity. 

5.  The  varieties  of  crystalline  forms,  oecurring  m  the  mineral 
kingdom,  are  exceedingly  numerous.  They  are  all  derivable,  how- 
ever,  from  a  few  simple  solids,  which  are  denominated  the  primary 
forms.  The  derivative  forms  are  termed  seamdary  forms  of  these 
primary  solids. 

♦  DiodoTUS  II.  52,  p.  163,  Wess. — w^f  yap  KpvordXXovt  Xldovi  1;^'*"  '"''•'  ^<rracip  l^  tSarog 
KaOapod  iray/vru(,  oiy  bv^  ^vyov(^  iW  itri  &ttov  mrpof  ivvaitttof. 

Seneca.  Ctuaesl.  Nat.  IILSö:  Unde  autem  nat  ejusmodi  lapis  apud  Groccos  ex  ipso 
nomine  apparet.  KpvaraWov  enim  appellant  seqiie  hunc  perlucidum  lapidem  quam 
illam  glaciem  ex  qua  fieri  lapis  creditur.  Aqua  enim  coelestis  minimum  in  se  ter- 
reni  habens,  quum  induruit  longioris  frigoris  pertinacia  spissatur  magis  ac  magis 
donec  omni  aere  excluso  in  se  tota  compressa  est,  et  humor  qui  fuerat,  lapis  effec- 
tus  est. 

PUniuSf  Hist.  Nat.  XXXVII.  2 :  Murrhina — humorem  putant  sub  terra  calore 
densari.    Contraria  huic  causa  cry^tallum  facit,  gelu  vehementiore  concreto. 
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A  cube,  fig.  1, 18  one  of  the  primaries ;  the  same  with  iu  aiigl« 
removed,  fig.  2,  is  a  secondary  to  the  cube,  and  the  planes  a,  a,  on 
the  angles,  are  called  the  secondary  planes.  The  cube,  with  its 
edges  removed,  fig.  5,  is  another  secondary  to  this  solid ;  and  as 
above,  the  planes  e  are  secondary  planes,  and  P,  the  remaining 
parts  of  the  primary. 

The  occurrence  of  these  forms  is  govemed  by  two  important 
laws,  on  which  the  value  of  the  science  of  Crystallography  to  the 
mineralogist  mainly  depends:  1.  that  the  same  niinerid  presoitB 
universally  the  same  primary  form,  and  always,  when  crystalliisedi 
exhibits  either  this  primary  or  some  secondary  to  it;  2.  that  a 
particular  primary  is  invariable  in  its  interfacial  angles,  and  the 
interfacial  angles  of  its  similar  secondary  planes. 

Thus  galena  always  crystallizes  in  cubes,  or  secondaries  to  this 
primary ;  calcareous  spar,  in  oblique  prisms  of  constant  angles,  or 
some  modification  of  this  form,  produced  by  a  simple  law,  which 
will  be  given  in  a  future  section. 

We  are  thus  enabled,  by  a  determination  of  one  or  two  angles, 
to  arrive  with  certainty  at  the  names  of  most  of  the  mineral  species, 
when  they  occur  in  regulär  crystals. 


CHAPTER  I. 
PRIMARY    FORMS, 

COMPARATIVE  VIEW  OF  THE  PRIMARY  FORMS. 

6.  The  primary  solids  are  fourteen  in  number,  and  may  be  dis- 
tributed  as  follows :  1.  Prisms :  2.  Octahedrons ;  3.  Dodecahe(ht)ns. 

The  prisms  have  either  a  stx-sided  base,  or  a  four-sided  base. 

Of  the  former  there  is  but  one  instance  in  the  mineral  king- 
dom.  Its  name,  derived  from  the  nature  of  the  base,  a  regulär 
hexagon,  is  the  Hexagonal  Prism,  fig.  114. 

The  prisms  with  tetragonal  bases  are  either  right  or  oblique, 
(§3,  /.)  and  are  named  according  to  their  bases. 

1.  Rigkl  Prisms, 

Base  a  Square;  lateral  planes  eqnal  to  basal.  Cube,  (fig.  1.) 

Base  a  Square ;  lateral  planes  not  equal  to  basal.  Righl  Square  Prism,  (fig.  59.) 

Base  a  rectangle,  (I  5,  f.)  /tt.  Rectangular  Pm,  (fig.  C9.) 

Base  a  rhomb,  (I  5,  e.)  Rt.  RkambU  Pm.  (fig.  72.) 

Base  a  rhomboid,  (f  5,  e.)  Rt.  Rkambaidal  Pm.  (fig.  87.) 
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3.  Oblique  Prisms. 

Base  a  rhomb;  lateral  planes  equal  to  basal.  Rktmbohedr&n^*  (fig.  107, 108.) 

Base  a  rhomb;  lateral  planes  not  eqnal  to  basal.  Ob.  Rkambic  JPm.  (fig.  91.) 

Base  a  rectangle.  Ob.  Rectangular  Pm. 

Base  a  rhomboid.  Ob,  Rkomboiddl  Pm.  (fig.  103.) 

The  octahedrons  are  also  named  from  their  bases.  The  base  of 
the  octahedron  is  a  section  passing  through  four  angles. 

Base  a  Square;  faces  equilateral  triangles.  Regulär  Oct.  (fig.  4.) 

Base  a  Square ;  faces  isosceles  triangles.  Square  Od.  (fig.  52.) 

Base  a  rectangle.  Rectangular  Oct.  (fig.  81.) 

Base  a  rhomb.  Rhombic  Oct.  (fig.  76.) 

The  Square  octahedron  has  only  one  Square  section,  (fig.  62 ;) 
those  through  the  other  angles  are  rhombs.  In  the  same  manner 
the  rectangular  octahedron  has  but  one  rectangular  section;  its 
others  are  rhombs.  All  the  sections  of  the  rhombic  octahedron  are 
rhombic. 

There  is  but  one  primary  dodecahedron.  This  is  contained 
under  rhombic  faces,  and  is  called  the  Rhombic  Dodecahedron^ 

(fig-  7.) 
7.  A  more  comprehensive  view  of  the  relations  of  the  primary 

forms  is  given  in  Üie  foUowing  table. 


*  This  solid  is  usoally  tenned  the  rkombaid.  This  name,  however,  is  the  ordinary 
appellation  of  a  plane  figure,  (f  3,  9,)  and  is  therefore  improperly  applied  to  a  solid; 
and  particulary  to  one,  none  of  whose  faces  are  rhomboids. 
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DESCRIPTIONS     OP     THE      PRIMARIES     AND     THEIR     MUTUAL 

RELATIONS.* 

8.  Cube — Regulär  Octahedron — Rhombic  Dodecahedron. 

o.  Cube,  (fi^.  1.)  The  faces  of  the  cube  are  equal,  and  their 
plane  angles  nglit.  Its  eight  angles  and  twelve  edges  are  therefore 
similar.  Its  eight  angles  are  represented  as  truncated  in  fig.  2 ;  the 
removal  of  the  angles  is  continued  still  farther  in  fig.  3,  and  to  the 
obliteration  of  the  primary  planes  in  fig*  4,  which  is  an  octahedron. 
The  octahedron  may  therefore  proceed  from  the  cube,  by  replacing 
its  solid  angles,  which  are  in  number  equal  to  the  faces  of  the  oc- 
tahedron.t 

Fig.  5  is  a  cube,  with  its  edges  truncated.  This  process  is  con- 
tinued in  fig.  6,  and  completed  in  fig.  7,  which  is  the  rhombic 
dodecahedron.  This  solid,  therefore,  may  be  cut  from  a  cube,  by 
removing  its  edges  in  the  above  manner. 

6.  Octahedron,  (fig.  4.)  The  regulär  octahedron  has  six  solid 
angles  and  twelve  edges,  all  of  which  are  similar.  Its  plane  an- 
gles are  60°,  and  its  interfacial  109°  28'.  16'^  Its  passage  into 
the  cube  is  observed  in  figs.  3,  2,  1,  where  it  is  seen  to  proceed  from 
a  truncation  of  the  solid  angles,  which  are  six  in  number.  Its 
edges  are  truncated  in  fi^.  9  and  8,  and  the  resulting  form,  repre- 
sented in  fi^.  7,  which  is  again  the  rhombic  dodec^edron.  Its 
edges  equal  m  number  the  faces  of  this  solid. 

c.  Rhombic  Dodecahedron,  The  rhombic  dodecahedron  has 
twenty-four  similar  edges.  The  faces  being  rhombs,  and  conse- 
quently,  two  of  the  plane  angles  obtuse,  and  two  acute,  the  solid 


*  In  the  following  remarks  on  ihis  subject,  a  few  technical  terms  are  eznployed,  to 
avoid  circumlocutions.    They  may  be  explained  as  foUows : 

ReplacemefU.  An  edge  or  angle  is  replaced^  when  cut  off  by  one  or  more  second- 
ary  planes. 

TYuncalion,  An  edge  or  angle  is  truncated^  when  the  replacing  plane  is  equally 
inclined  to  the  adjacent  faces,  (fig.  3,  a,  and  5,  e.^ 

Bevelment.  An  edge  is  beveled.  when  repiaced  by  two  planes,  which  are  respect- 
ively  inclined  at  e<^ual  angles  to  tne  adjacent  faces,  (fig.  10,  e'.)  It  may  be  applied  to 
an  angle  when  it  is  repiaced  by  three  planes,  each  inclined  at  the  same  an^e,  to  its 
adjacent  face.  (fig.  14.)  Truncation  and  bevelment  can  only  occur  on  edges  or 
angles  formea  by  the  meeting  of  equal  planes. 

Planes  on  an  edge^  have  their  interseetions  with  the  adjoining  faces,  parallel  to  the 
edge.    The  interseetions  of  e*  e'  fig.  10.  are  parallel  to  the  original  edge. 

Planes  on  an  angle,  intersect  the  Dasal  face  parallel  to  its  diagonal.  The  intersec- 
tion  of  a  with  the  basal  P,  (fig.  2,  or  51,)  is  parallel  to  the  diagonal  of  P. 

Jntemudiary  planes,  intersect  the  basal  taces  parallel  neither  to  the  diagonal  nor 
to  an  edge,  but  have  an  intermediary  Situation.  Such  are  planes  o,  o,  (fig.  24 
and  56.) 

t  The  facts  stated  in  this  and  the  following  para^raphs,  would  be  more  thoroughly 
impressed  on  the  mind  of  the  Student,  if  he  should  perform  the  dissections  here  de- 
scnbed,  with  some  convenient  material,  as  chalk,  raw  potatoes,  wax,  or  wood.  By 
thus  actually  deriving  one  form  from  another,  ihe  mutual  relations  of  the  primary 
forms  will  be  easily  understood.  Chalk  is,  for  many  reasons,  preferable  for  tnis  pur- 
pose.  When  the  modeis  are  finished,  their  surfaces  may  be  rendered  quite  harUi  by 
covering  them  with  a  Solution  of  gxtm  or  vamish. 
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angles  are  of  two  kinds :  six  aie  fonned  of  tbar  acate  plane  angles, 
and  are  called  the  acule  solid  anwies :  eigiit  are  crnnpnsed  o(  thiee 
obtuse,  and  are  called  the  abtust  soUd  anwies.  The  iornaeT  corres- 
pond  to  the  number  of  faces  of  the  cabe,  and  yiekl  by  their  tnin- 
cation  this  solid,  (figs.  6,  5.  1 :  the  lauer  to  those  o(  the  octahedron, 
and  truncated,  aäbrd  an  octahedron.  figs.  S,  9.  4.)  TTie  plane 
angles  of  the  dodecahedron  are  K^  ^Scid'.  and  7(F  3V  44^:  its 
interfacial  anales  equal  12(F. 

9.  Right  Square  Prism  and  Square  Ociakedrom. 

a.  Right  Square  Prism.  All  the  basal  edges  of  the  rigfat  sqnare 
prism  are  equaK  but  unequal  to  the  lateral.  Theie  arctherefore, 
two  kinds  of  ed^es,  ei^rht  basal  and  four  lateral.  The  eiirtit  solid 
angles  are  each  composed  of  three  right  angles.  and  are  therefore 
similar.  A  replacement  of  the  eight  solid  angles  gires  rise  to  a 
right  Square  octahedron,  (fifi:s.  51.  52.'«  in  a  manner  similar  to  the 
derivation  of  a  regulär  octahedron  from  a  cube. 

6.  Square  Octahedron,  The  edges  of  the  Square  base  of  this 
octaheoron  are  termed  the  basat  edges.  and  are  four  in  number. 
The  other  edges  have  been  Tariously  designated,  the  pyramidal 
and  termhial,  The  latter  term  will  hereatter  be  employ^  The 
same  remark  applies  to  the  remaining  octahedrons.  The  tnincation 
of  the  six  solid  angles  of  this  solid  aifords  the  risrht  square  prism. 

10.  Right  Rectangular  Prism — Right  Rhombic  Prism — 
Rectangular  Octahedron.  and  Rhombic  Octahedron. 

a.  Right  Rectangular  Prism.  \ßg.  69.)  In  the  right  rectangu- 
lar prism,  there  are  two  kinds  of  b^sal  edges,  each  of  which  is 
uniike  the  lateral.  It  has,  therefore,  three  tinds  of  edges,  four  of 
each  kind.  Its  fuces  being  unequal,  either  one  might  be  considered 
tlio  böse ;  it  is,  however,  usual,  in  figuring  crystals  of  this  kind,  to 
ossunie  the  smallest  for  the  base,  and  to  make  the  smaller  of  the 
lateral  tlie  right  luuid  plane.     Its  eight  angles  are  similar. 

A  replacement  of  four  similar  lateral  edges  is  represented  in  fig. 
70,  anci  also  a  deeper  replacement  in  fig.  71.  The  completed  form 
thuö  obtained  is  a  right  rhombic  prism,  (fig.  72.)  Conversely,  the 
replacement  of  the  lateral  edges  of  the  right  rhombic  prism  afibrds 
a  right  rectangular  prism,  (figs.  71,  70,  69.) 

Ä.  RijLfht  Rhombic  Prisfn,  This  prism  is  in  position  when  on 
its  rhombic  hose,  with  lui  obtuse  edge  towards  the  observer.  Its 
banal  exlgos  are  similar.  Its  lateral  are  of  two  kinds ;  two  obtuse 
and  two  acute,  Its  (Uigles  ixie  also  of  two  kinds;  four  obtuse  and 
four  acute. 

Vig.  73  represents  a  rhombic  prism,  situated  within  a  rectangular, 
and  eliicidates  the  fact  above  stated,  that  the  faces  of  the  former 
proceitd  from  a  rei)lacement  of  the  edges  of  the  latter.  From  it  is  also 
obviou8,  thnt  the  solid  angles  of  the  rhombic  prism  correspond  to 
*hö  basal  edges  of  the  rectangulcu*;  and  conversely,  the  solid  angles 
'  Ihe  rectangular  prism  to  tne  basal  edges  of  the  rhombic.  Ö,  as 
le  tolidtt  are  situated  in  the  figure,  we  replace  the  solid  angles 
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of  the  rhombic  prism,  the  same  replaces  the  basal  edges  of  the  rec- 
tangular ;  and  if  we  replace  the  basal  edges  of  the  former,  we,  at 
the  same  time,  replace  the  anwies  of  the  latter. 

c.  It  will  now  be  imderstood,  that  a  rectangular  octahedron  may 
be  formed  by  replacing  the  basal  edges  of  the  rectangular  prism, 
or  the  solid  aiigles  of  1the  rhombic,  (ngs.  80,  81,  and  82,  81 ;)  also, 
that  the  rhombic  octahedron  may  be  formed  by  replacing  the  eight 
angle»  of  the  rectangular  prisrn,  or  the  eight  basal  edges  of  the 
rhombic,  (figs.  74,  76,  and  75,  76.) 

11.  Right  Rhomboidal  Prism,  and  Oblique  Rhombic  Prism^. 

a.  Right  Rhomboidal  Prism,  (fig.  87.)  The  right  rhomboidal 
prism  has  a  rhomboidal  base  and  two  unequal  rectangular  lateral 
planes.  Placed  upon  its  rhomboidal  base,  it  has  two  obtuse,  e,  e, 
and  two  acute,  e,  e,  lateral  edges,  and  two  kinds  of  basal  edges.  Its 
solid  angles  are  of  two  kinds,  four  obtuse  and  four  acute. 

To  exhibit  the  relation  of  this  prism  to  the  oblique  rhombic 
prism,  it  is  more  convenient  to  maJce  one  of  its  rectangular  faces 
its  base,  (fig.  88,)  and  the  rhombic  plane  P  a  lateral  plane,  e  is 
then  an  obtuse  edge,  and  the  prism  thus  situated  is  inclined  back- 
ward. If  now  the  lateral  edges  e,  e,  e,  are  replaced,  a  rhombic 
prism  will  be  produced,  (figs.  90,  91,)  which,  on  account  of  the  in- 
clined Situation  of  the  rhomboidal  prism,  will  be  an  oblique  rhom- 
bic. (Fig.  89,  shows  the  same  planes,  e,  on  the  rhomboidal  prism, 
situated  on  its  rhomboidal  base.)  Conversely,  a  truncation  of  the 
lateral  edges  of  the  oblique  rhombic  prism,  (fig.  89  or  90,)  ffives  rise 
to  the  right  rhomboidal  prism.  In  the  present  position  of  this  pri- 
mary,  it  might  be  considered  an  oblique  rectangular  prism.  The 
oblique  rectangular  prism  differs  from  this,  however,  in  being 
oblique  over  an  angle,  that  is,  in  the  direction  of  a  c  instead  of  a  6 
or  d  c,  fig.  88. 

b.  Oblique  Rhombic  Prism,  (fig.  91.)  The  oblique  rhombic 
prism  has  two  obtuse  and  two  acute  lateral  edges ;  four  obtuse  ba- 
sal, e,  e,  and  their  opposites;  four  acute  basal,  e,  e,  and  their  oppo- 
Sites,  e,  e. 

Octahedrons  may  be  obtained  from  these  solids ;  but  they  would 
be  oblique.  Fig.  99,  represents  one  formed  by  a  replacement  of 
its  solid  angles,  or  the  terminal  edges  of  the  right  rhomboidal 
prism.     They  do  not  occur  in  nature. 

12.  Oblique  Rectangular  Prism. 

This  form  does  not  occur  in  the  mineral  kingdom.  The  re- 
marks  concerning  the  oblique  rhomboidal  prism,  may  be  consid^ 
ered  as  applying  also  to  this  solid.  It  has  been  observed  in  some 
artificial  salts. 

13.  Obliqice  Rhomboidal  Prism,  (fig.  103.) 

The  oblique  rhomboidal  prism  has  no  similar  parts  except  those 
which  are  diagonally  opposite.  There  are,  therefore,  six  kinds  of 
edges,  e-,  e,  e-,  e,  basal,  and  e,  e,  lateral,  (fig.  103,)  and  four  kinds 
of  angles,  (ä,  a,  a*,  *a.) 
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14.  Rhombohedron  and  Hexctgonal  PrUm, 

a.  Rhombohedron.  The  rhombohedron  has  two  kinds  of  solid 
aneles.  Two  of  these  angles,  a,  a,  (figs.  107,  108,)  are  composed 
either  of  three  obtuse,  (fig.  107,)  or  three  acute,  (fig.  108,)  plane  an- 
gles, and  the  rhombohedron  is  called  obtuse  or  cumte^  according  as 
mese  anales  are  obtuse  or  cumte.  These  anales  are  called  the  ver- 
tical  solid  angles.  The  rhombohedron  is  m  position  when  they 
are  situated,  the  one  vcrtically  above  the  othcr,  as  in  the  above 
figures.  The  other  six  angles,  (a,  figs.  107,  108,)  are  similar,  and 
are  called  the  lateral  angles.  They  are  composed,  either  of  two 
obtuse  and  one  acute,  or  two  acute  and  one  obtuse  plane  angles. 
The  edges  are  also  of  two  kinds.  Those  which  meet  at  the  apices 
of  the  vertical  solid  angles,  e,  (figs.  107  and  108,)  are  of  one  kind, 
(obtuse  in  fig.  107,  acute  in  108,)  and  are  called  the  terminal 
edges.  The  remaining  six,  fc,)  are  the  lateral  edges.  It  will  be 
observed,  that  when  the  rhomDohcdron  is  in  position,  that  is,  when 
the  line  between  the  two  vertical  angles  is  perpendicular,  the  six 
lateral  edges  and  six  solid  angles  are  symmetrically  arranged  about 
this  line.  We  may,  therefore,  conclude,  that  the  replacement  of 
the  angles  or  the  edges,  by  planes  parallel  to  this  line,  will  each 
produce  hexagonal  prisms.  This  may  also  bc  observed  in  figs. 
111,  112,  and  figs.  109,  110.  Fig.  114,  is  the  completed  hexagonal 
prism ;  the  terminal  plane  P,  results  from  a  truncation  of  the  ter- 
minal angle  of  the  rhombohedron,  (fig.  113.) 

6.  To  obtain  a  rhombohedron  from  a  hexagonal  prism,  it  is  ne- 
cessary  to  replace,  similarly^  the  altemate  edges  at  one  end,  (R,  R, 
R,  fig.  114,)  and  those  alternate  with  these  at  the  other,  (R,  &c.) ; 
or  the  altemate  angles  at  one  end,  and  those  again  alternate,  at  the 
other.  Compare  figs.  112  and  110,  with  114.  The  Situation  of 
R,  R,  fig.  112,  corresponds  to  the  edges,  R,  R,  fig.  109,  and  R,  R, 
fig.  110,  to  the  altemate  angles. 

The  diagonal  of  a  face  connecting  two  lateral  angles  of  the 
rhombohedron,  is  called  a  horizontal  diagonal;  that  connecting 
a  vertical  with  a  lateral,  is  termed  an  inclined  diagonal. 

16.  Each  of  the  oblique  prisms  contains  two  solid  angles,  which 
are  analogous  to  the  vertical  in  the  rhombohedron ;  tliat  is,  are 
composed  either  of  three  obtuse,  or  three  acute  plane  angles. 
These  angles  have  been  called  the  dominant  solid  angles.  It  the 
plane  angles  of  the  dominant  solid  angle  are  obtuse,  the  prism  is 
oblique  from  an  obtuse  edge,  and  is  termed  an  obtuse  prism ;  if 
acute,  the  prism  is  oblique  from  an  acute  edge,  and  is  termed  an 
acute  prism. 

CRYSTALLOGRAPHIC    AXES,    AND    CLASSIFICATION    OP    THE     FRl 

MARY    FORMS. 

16.  In  the  prcceding  section  it  has  probably  been  observed    tliai 
as  severai  of  the  primary  forms  may  be  derivatives  from  one  an 
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other,  they  are  naturally  distributed  into  several  classes,  each  to 
contain  all  those  primaries  which  are  capable  of  mutual  derivation. 
Thus,  the  cube,  octahedron,  and  dodecahedron,  may  be  united  in 
one  class ;  the  right  Square  prism  and  Square  octahedron,  in  a  se- 
cond;  the  right  rect€uigular  and  right  rhombic  prisms,  and  the 
rectangular  and  rhombic  octahedrons,  in  a  third ;  the  right  rhom- 
boidal and  oblique  rhombic,  in  a  fourth ;  the  oblique  rectangular, 
in  a  fiflh  ;  the  oblique  rhomboidal,  in  a  sixth ;  and  the  rhombohe- 
dron  and  hexagonal  prism,  in  a  seventh.  The  same  Classification 
will  foUow,  from  the  axes  of  these  solids  which  we  are  now  to 
consider. 

17.  Cube^  Octahedron,  Dodecahedron,  (figs.  1,  4,  7.)  The  axes 
of  the  cube,  are  lines  connecting  the  centres  of  its  opposite  faces. 
They  are  consequently  eoual,  and  intersect  at  right  anwies,  If . 
we  derive  an  octahedron  nrom  the  cube,  after  the  manner  described 
in  §  8,  a,  the  centres  of  the  faces  of  the  cube  are  the  last  of  the  pri- 
mary  faces  that  vanish.  The  central  point  is,  therefore,  the  angu- 
lar  point  of  the  octahedral  angles,  and,  therefore,  the  axes  of  the 
cube  which  connect  these  points,  connect  the  solid  angles  of  the 
octahedron.  The  same  lines  are  assumed  as  the  crystallographic 
axes  of  the  octahedron,  and  similar  to  those  of  the  cube,  they  are 
e^ual,  and  intersect  at  right  angles,  If  a  dodecahedron  be  de- 
nved  from  a  cube,  as  in  §  8,  a,  it  will  appear  in  the  same  manner, 
that  the  axes  of  the  cube  will  connect  the  acute  solid  angles,  whose 
angular  points  are  the  centres  of  the  faces  of  the  cube.  These  are 
also  the  axes  of  the  dodecahedron. 

The  cube,  octahedron,  and  dodecahedron,  have,  therefore,  simi- 
lar and  equal  axes.  They  are  hence  naturally  comprised  in  the 
same  class.  To  this  class  may  be  applied  the  name  Monometrica, 
from  f&ovo;,  one,  and  f^^rfov,  tneasure,  in  allusion  to  the  equality 
of  the  axes.* 

18.  Right  Square  Prism,  and  Square  Octahedron,  (figs.  50,  52.) 
The  crystallographic  axes  of  this  prism,  connect  the  centres  of 
its  opposite  faces.  The  two  lateral  axes  are  equal,  but  unequal  to 
the  other,  which  is  called  the  vertical  axis.  It  is  also  termed  the 
varying  axis,  since  different  right  Square  prisms  dififer  in  the  lengths 
of  this  axis.  As  in  the  regulär  octahedron,  and  for  the  same  reason, 
the  axes  of  the  Square  octahedron  connect  the  opposite  solid  an- 
gles. The  two  lateral  are  equal,  but  unequal  to  the  vertical.  To 
this  class  we  give  the  name  Dimetrica,  from  5if,  twofold,  and  fiirfov, 
mea^sure,  aliud  ing  to  the  two  kinds  of  axes.t 

19.  Right  Rectangular  Prism,  Right  Rhombic  Prism,  Red- 
angular  Octahedron,  and  Rhombic  Octahedron,  (figs.  69,  72,  81, 


♦  Synonyms.  Tesseral  ot  Tessular  Sifstem  of  Werner  and  Mohs;  Jsometric  ot 
Hausmann. 

t  Tetragonal  Sjrstem  of  Naomann;  Pyramidal  of  Mohs}  Manodimetric  of  Haus- 
mann. 


14  CRYSTALLOGRAPHT. 

76.)  In  the  right  rcctangiilar  prism,  the  axes  connect  the  centres 
of  the  opposite  faces,  nnd,  froin  the  iiature  of  the  solid,  are  nnequal 
to  one  another.  Their  intersections  are  rectangiilar.  If  a  rhombic 
prism  is  formed  from  a  right  rectaiicrular,  by  the  repiacemeiit  of  its 
lateral  edges,  the  lateral  axes  of  the  rcctarigular  prism,  will  con- 
nect the  centres  of  the  opposite  cdges  (fig.  71,)  of  the  rhombic. 
These,  therefore,  are  the  lateral  axes  of  the  latter  prism.  The 
vertical  axis  joins  the  centres  of  the  opposite  bases  in  the  same 
manner  as  in  the  rectangiilar.  In  a  rcctangnlar  octahedron,  derived 
from  a  right  rectangiilar  prism,  the  lateral  axes  unite  the  centres 
of  the  opposite  edges,  (figs.  80,  81.)  The  rhombic  octahedron, 
formed  on  the  nngles  of  the  same  prism,  contains  as  axes,  lines 
connecting  the  opposite  angles,  similar  to  the  regulär  octahedron, 
(figs.  75  and  76.) 

These  four  solids,  capable  of  mutual  derivation.  and  containing 
three  unequal  rectangiilar  axes,  may  form  the  class  Trimetrica,* 
from  r;i(,  threefold,  and  ^^r^v,  fncasure,  as  there  are  three  dissimi- 
lar axes. 

2().  Riffht  Rhmnboidal  Prism,  and  ObliqtK»  Rhombic  Prisfn, 
(figs.  88,  or  87,  and  91.)  In  the  right  rhoinlK)idal  prism,  the  lines 
which  are  assiimed  as  the  crystallographic  axes  connect  the  cen- 
tres of  the  opposite  faces.  From  an  examination  of  their  intersec- 
tions, it  appcars  that  two  of  the  axes  cross  at  right  tmgles,  while 
a  third  is  inclined  to  onc  of  the  othcr  two  at  im  oblique  angle.  Out 
of  three  angles,  formed  by  the  intersections  of  the  axes,  two  are 
right  and  one  oblique.  This  may  be  rendered  obvious,  by  a  refer- 
ence  to  the  inclinations  of  the  planes  to  which  the  axes  are  parallel. 
The  interfacial  angle,  (fig.  84,  or  85.)  M  :  T  is  an  oblique  angle,  while 
P :  T=90^.  P :  M=9Ö-*,  that  is,  out  of  the  three  angles,  two  are  riffhi 
and  one  oblique,  From  fig.  82,  it  is  apparent,  that  the  oblique 
rhombic  prism,  derived  from  this  solid  in  the  manncr  described  in 
§  11,  will  have  two  lateral  axes  connecting  the  centres  of  the  op- 
posite lateral  edges.  The  axes  have  the  same  inclinations  as  in  the 
right  rhomboidal  prism.  There  being  but  one  oblique  angle  among 
the  three  just  noticed,  this  closs  may  be  designated  Monoclinata, 
H-ovof,  one,  and  xXivw,  to  inclineA 

21.  Oblique  Rectangnlar  Pris^m^  (similar  to  fig.  103.)  The 
axes  of  this  solid  unite  the  centres  of  its  opposite  faces.  Of  three 
intersections,  two  are  oblique  and  onc  right.  This,  therefore,  forms 
the  class  Diclinata,  5v,  twofold^  and  xXjv«,  to  iucline.  t 

22.  Oblique  Rhomboidal  Prism,,  (fig.  103.)  The  axes  which 
connect  the  centres  of  the  faces,  form  three  oblique  intersections. 


♦  Rhomlnc  System  and  Aniiorrulric  System  of  Naumann ;  Prismatic  of  Mohs;  7Vi- 
nutric  of  Hausmann. 

t  Monoclinohedral  of  Naumann;  Ilcmi-prismtUic  of  Mohs;  Hemi-rkombic  of 
Breithaupt. 

t  Diclinokedral  of  Naumann. 
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It,  therefore,  forms  the  class  Triclinata,  rji^,  threefold^  and  xXivw, 
to  incline.* 

23.  Rhombohedron  and  Hexaganal  Prism,  (figs.  107,  108,  and 
114.)  The  vertical  axis  in  the  rhombohedron,  connects  the  verti- 
cal  solid  anales.  The  lateral  are  three  in  number,  and  unite  the 
centres  of  the  opposite  lateral  edges.  And  since  the  lateral  edges 
are  symmetrically  arranged  about  the  vertical  axis,  they  will  inter- 
sect  at  equal  angles;  and  as,  by  their  intersections,  they  therefore 
divide  the  plane,  about  the  point  of  intersection,  into  six  equal 
parts,  the  angles  of  intersection  must  be  one-sixth  of  360°,  or  60°. 
These  axes  are  also  at  right  angles  with  the  vertical.  From  the 
derivation  of  the  hexagonal  prism  from  the  rhombohedron,  we 
readily  deduce  that  it  contains  a  vertical  axis,  connecting  the  cen- 
tres of  its  bases,  and  three  lateral  axes  uniting  the  centres  of  the 
opposite  lateral  edges  or  lateral  faces,  according  as  the  hexagonal 
prism  is  formed  on  the  lateral  angles  or  edges  of  the  rhombohedron. 
These  axes  also  intersect  at  angles  of  60°,  and  are  at  right  angles 
with  the  vertical,  These  solids,  containing  similarly  four  axes,  are 
united  in  the  class  Tetraxona,  derived  from  rsrpa,  four,  and  agwv, 

ökTW.t 

24.  The  foUowing  is  a  brief  recapitulation  of  the  above  Classifi- 
cation. 

Tj^_ 'i  ,  n.  11  f  Classis  Monometrica,  or 

Äic'SSa.n,  \  ^  »'"-^^  «»""»• 

Right  Square  Prism,  l  Classis  Dimetrica,  or  the 

Square  Octahedron,  ^  Dimeiric  System. 

Right  Rectangnlar  Prism,  1 

Right  Rhombic  Prism,  I  Classis     Trimetrica,    or 

Rectan^lar  Octahedron,  [  the  Trimetric  System. 

Rhombic  Octahedron,  J 

Rhombohedron,  )  Classis  Tetraxona,  or  the 

Hexagonal  Prism,  \    Tetraxonal  System. 

Right  Rhomboidal  Prism,  )  Classis   Monoclinata,  or 

Oblique  Rhombic  Prism,  \  the  Monoclinate  System. 

Oblique  Rectangular  Prism,  \  ^^f}^  DicUnata,  or  the 

^  ^  '  ^  Dichnate  System. 

Oblique  Rhomboidal  Prism,  l  ^'^f  Triclinata,  or  the 

^  '  )    Iriclinate  /System. 

•  Triclinohedral  of  Naumann*,  T^tartö-prismatic  of  Mohs;  THarto-rhomhic  of 
Breithaopt. 

t  HexagoTial  System  of  Naumann;  Rhombohedral  of  Mohs;  Manotrimetric  of 
Hausmann. 
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The  primary  forms  in  the  monometric  System,  are  solids  of  un- 
vaiying  relative  dimetisions.  The  forms  included  in  the  other 
classes  vary  in  one  or  more  of  their  dimensions ;  the  right  Square 
prism,  in  its  height  as  compared  with  the  breadth,  the  rectanguiar, 
rhombic,  and  rhoml)oidal  prisms,  in  each  of  their  dimensions. 

CLEAVAGE  OP  PRIMARY  FORMS. 

25.  It  is  a  fact  of  common  Observation,  that  the  mineral  called 
mica,  (sometimes,  improperly,  isin^lass,)  is  easily  split  into  thin 
transparent  plates  or  sheets.  This  is  often  effected  with  but  little 
more  difficulty  than  attends  the  Separation  of  the  leaves  of  a  book, 
and  inmiediately  suggests  the  idea,  that,  like  a  book,  this  mineral 
may  be  composed  of  a  great  number  of  closely  applied  leaves.  This 
property  of  mica  depends  on  its  crystallization,  and  the  process  of 
Separation  is  termcd  cleavage,  Galena  is  another  instance  of  a  mine- 
ral capable  of  easy  cleavage.  It  differs  from  mica,  however,  in 
having  three  cleavage  directions  at  right  anales  with  one  another. 
This  mineral,  theretore,  instead  of  Splitting  mto  thin  plates,  breaks 
into  small  cubes.  Calcareous  spar  also  admits  of  easy  cleavage, 
but  yields  rhombohedrons.  These  directions,  in  which  a  crystal 
cleaves,  are  termed  its  natural  joints,  and  the  slices  obtained  are 
called  lamiruB. 

26.  The  facility  with  which  cleavage  may  be  obtained,  is  very 
unequal  in  different  minerals.  In  some  instances,  as  in  the  first 
above  cited,  the  laminse  are  separable  by  the  fingers.  In  others,  a 
slight  blow  of  tlic  hammcr  is  sufRcient ;  others  require  the  applica- 
tion  of  a  sharn-cutting  instrumcnt.  and  often  some  considerable  skill 
in  its  use.  Whcn  all  other  mcans  fail,  it  may  sometimes  be  eflfected 
by  heating  the  mineral  and  plunging  it,  when  hot,  into  cold  water. 
Attempts  of  this  kind  are  sometimes  cffectual  with  quartz.  In  many 
instances,  cleavage  cannot  be  effected  by  any  means,  owing  to  the 
stronjj  cohesion  betweeen  the  laminae.  In  these  cases,  however, 
the  direction  of  cleavage  is  sometimes  determined  by  the  lines  on 
the  surface.  Observation  of  these  lines  is  often  of  importance  when 
cleavage  is  not  difficult,  in  order  to  determine  its  direction,  pre- 
vious  to  applying  the  knife. 

When  cleavage  is  easily  obtained,  it  is  said  to  be  eminent. 

27.  The  general  laws,  with  respect  to  cleavage,  are  as  foUow : 

1.  When  cleavage  is  attainable,  it  is  parallel  to  some  or  all  of  the 
faces  of  a  primary  form. 

2.  Cleavage  is  obtained  with  equal  ease  or  difficulty,  parallel  to 
simllar  primary  faces,  and  with  very  unequal  ease  or  difficulty, 
parallel  to  dissimilar  primary  faces. 

3.  Cleavage,  parallel  to  similar  planes,  produces  planes  of  similar 
lustre  and  appearance,  and  the  converse. 

According  to  the  first  law,  if  a  cube  is  cleavable,  cleavage  will 
either  take  place  parallel  to  the  faces  of  the  same,  in  which  ease 
tbe  primary  form  is  a  cube ;  or  it  may  be  effected  on  the  angles, 
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when  the  primary  is  an  octahedron,  or  on  the  edges,  when  it  will 
produce  a  dodecahedron.  Cubes  of  fluor  spar  may  be  very  readily 
reduced  to  the  primcuy  octahedron  by  cleavage.  This  is  a  very 
convenient  material  for  the  exercise  of  the  Student,  who  needs  but 
his  knife  to  succeed  in  effecting  the  cleavage. 

According  to  the  second  law,  cleavage  can  always  be  obtained 
with  equal  ease  parallel  to  all  the  faces  of  a  cube,  octahedron,  or 
dodecahedron ;  and  also  the  rhombohedron,  which  is  a  solid  con- 
tained  under  equal  planes. 

The  right  Square  prism,  right  rhombic  prism,  and  oblique  rhom- 
bic  prism,  may  be  cleaved  with  equal  ease  or  difficulty.  parallel  to 
their  lateral  planes,  since  these  are  similar.  Often,  however,  no 
cleavage  can  be  effected  in  these  prisms,  except  parallel  to  the  bases, 
and,  in  many  instances,  not  even  in  this  direction.  The  right  rec- 
tangular,  right  rhomboidal,  and  oblique  rhomboidal  prisms,  have 
unequal  cleavages  in  the  three  directions ;  and  according  to  the 
third  law,  the  cleavage  in  the  three  directions  will  produce  faces  of 
unlike  lustre  and  general  appearauce.  This  is  exemplified  in  gyp- 
sum  ;  in  one  direction,  it  is  cleavable  with  great  facility  into  thin 
laminae  of  perfect  transparency,  and  highly  polished  surfaces  ;  in 
a  second  direction,  the  crystalline  laminse  first  bend  and  then  break, 
exhibiting  a  surface  which  is  not  smooth,  nor  possessed  of  much 
lustre ;  in  the  third  direction,  it  is  brittle,  and  breaks  inunediately 
on  attempting  to  bend  it,  affording  a  surface  smoother  than  the  se- 
cond, but  not  polished.  In  thick  masses,  the  second  and  third 
cleavages  are  scarcely  attainable.  Two  of  these  cleavages  incline 
at  an  oblique  angle,  but  are  at  right  angles  with  the  third ;  the 
primary  form  is,  therefore,  a  right  rhomboidal  prism. 

b.  Some  instances  occur  of  apparent  exceptions  to  the  first  law. 
They  are  mostly  confined  to  the  right  rhombic  and  right  rectangu- 
lar  prisms.  The  rhombic  prism,  in  addition  to  a  cleavage  parallel 
to  its  lateral  planes,  may  have  one  parallel  to  its  lateral  edges  or  a 
diagonal  of  the  base,  or  what  is  equivalent,  parallel  also  to  the  face 
of  ä  secondary  right  rectangular  prism,  this  prism  being  formed  by 
a  truncation  of  the  edges  of  the  rhombic  prism,  (§  10.)  These, 
however,  are  not  real  exceptions,  as  cleavage  is  still  parallel  to  a 
face  of  a  primary  solid. 


CHAPTER  II. 
SECONDARY  PORMS. 

LAWS  FOR  THE  OCCURRENCE  OF  SECONDARY  PLANES. 

28.  The  number  of  secondary  forms  which  the  seven  classes  of 
primary  forms  are  capable  of  affording,  is  exceedingly  large ;  at 
ieast  many  millions,  supposing  them  to  be  of  invariable  dimensions. 
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Bat  u  moM  of  dme  primariM  nuiy  vaiy  ÜMir 
the  ponible  nnmber  of  Turieties  of  fitnn  ii  inl 
oeeiirrimg  fbnna  of  a  an^e  nünenl,  («learaotu 
fouDd  to  be  marly  a  thouBand. 

Theae  planet  do  not  occur  indiacriininately  on  a  erfWtAt' 
ragard  to  tUDB  Ol  jdace,  bat  aze  goremed  by  tbe  foUowJnf  riiHiklHr: 

ÄÜthenmilar  part*  ofa  eryttal  an  »Umilmr^  rnndAffril^ 
neotufy  modified  ;  or,  by  tbe  mbordinate  law, 

^o//  the  »imilar  part»  of  a  cryattü  majf  be  iiwi7Bri|r  mmäfßai 
independently  of  the  cther  ha^. 

Tbe  Operation  of  the  aecood,  or  nibordinate  lav,  imdoqMi^H^ 
hedrtU  tonm  of  eryBtals,or  fonna  with  ha]f  the  nnübar  of  ■ 


ary planet  thatperSBCtr^galaritywoDldreqaii«.  TliefiinMMHi^ 
insnom  thefintlaw,  are  termed  hoiokwal  tanui,'b<miHtSfmK, 
am  UfOjfaee. 

29.  Claml.  Monometriea.  According^tothefintlaw,ifa4b^ 
edge  of  a  cnbe,  octahedron,  or  dodecahearon,  be  traneated,  all  wffl 
be  aimnltaneouBly  tmncated,  for  all  are  nmilar,  {\  8,  a;  fig.  5,  FL  L) 
If  an  e^ge  of  the  same  be  replaced  by  a  plane  inelined  uoaqBaUy, 
on  two  Mjacent  hcea,  to  retain  tbe  symmetry  and  oppij  Um  abM« 
lav,  a  second  plane  must  occur  od  tnis  edge,  aünilaf  to  thvim,  am 
ia  reprewnted  in  fig.  10.  Tbia  becomes  evident,  wbtn  W9  tmmim 
tbat  theae  planea  occupy  similar  parts  of  the  cryttal,  and  agniMr 
to  the  aboTe  lav,  all  similai  ports  must  be  sünoltaneoiialy-modiiM 
Tbia  ia  termed,  aa  sUted  in  tbe  note  to  {  8,  a  berelment.  U  tim 
follows,  that  all  the  edges  of  these  aolida  will  be  ainülarly  iMniad; 

Again,  the  tnincaäon  of  one  aiigle  of  a  cube  ia  neceMMÜj  w>> 
conq>anied  by  the  truncation  of  all,  (fig.  2.)  If  a  plane,  itaiMi 
as  a',  in  fig.  14,  occur  on  an  asgle  of  um  aoud,  three  aimilar  plmM 
may,  and  therefore  must,  occur  on  the  same  angle,  one  inelinta|^ 
on  each  face.  '  In  addition,  aimilar  plane«  will  occur  on  all  iha  Uth 
gles.  So,  in  the  octahedron,  we  foid  foui  planea,  (a',  fig.  17,)  mt 
each  angle,  oneinclined  on  each  face. 

If  an  intermedlory  plane,  (fig.  24,)  ia  aituated  on  the  angle  of  • 
cube,  it  viU  be  accompanied  by  fire  otltera,  or  there  will  be  aix  ia 
all,  and  forty-eight  in  the  whole  aolid,  (fig.  24.)  The  poadbility  of 
the  occurrence  of  aix  similar  planes,  is  sufficient  to  require  Ifaidr 
occurrence,  since  the  number  of  aimilar  parta  about  the  angle  ia 
therefore  six.  It  ahould  be  obeerred,  that  two  of  these  aiz  ^ane> 
may  be  said  to  belong  to  each  edge.  Thus,  two  to  the  edge  P ;  P', 
two  to  the  edge  P' :  P",  and  that  they  correapond  to  berolmenta  of 
the  same  edges.  Tbia  corre^Mudence  may  be  scen  by  comparinr 
figs.  24andl0.  ^         i—    B 

For  tbe  same  reason,  there  will  he  eight  intermediary  planes  on 
each  angle  of  the  octahedron,  two  for  codi  of  the  edges.  It  is  mani- 
fest, that  if  one  of  these  intermediary  planes  should'be  dropped,  the 
symmetry  of  the  crystal  would  be  destroyed. 

The  nngles  of  the  dodecahedion  being  of  two  kinda,  (i  8,  c,) 
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they  will  be  independently  modified.     The  modifications  are  the 
some  as  in  the  cube  and  octahedron,  (figs.  6,  8,  13,  18,  27,  PI.  l.) 

6.  The  exceptions  arising  from  the  second  law,  are  not  of  unfre- 
quent  occurrence.     They  are  as  follows : 

1.  Half  the  similar  angles,  or  edges,  may  be  modified  independ- 
ently of  the  other  half. 

2.  All  the  similar  angles,  or  edges,  may  be  modified  but  by  half 
the  regulär  number  of  planes. 

Figs.  28,  33,  are  examples  of  the  first  kind  of  hemihedrism,  in 
whicn  half  the  angles  of  the  cube  are  modified,  while  the  remain- 
ing  half  are  unmodified. 

Fig.  42  is  an  instance  of  the  second  kind.  All  the  edges  are 
similarly  replaced,  but  by  one  of  the  two  beveling  planes  repre- 
sented  in  fi^.  10.  The  plane  e'  is  enlarged  in  fig.  43.  From  this 
last  figure,  it  will  be  observed,  that  the  suppressed  planes  are  those 
which  were  altemate,  and  that  two  planes,  e^,  incline  on  each  face, 
P.     The  synametry  of  each  crystal  is  not,  therefore,  destroyed. 

Another  instance  may  be  observed  in  fb^.  48,  in  which  each 
angle  of  the  cube  is  replaced  by  three  out  oi  the  six  intermediaries 
in  fig.  24 ;  that  is,  by  one  half  of  the  number  of  planes  which  per- 
fect  regularity  would  require. 

The^r*^  species  of  hemihedrism  gives  rise  to  solids,  whose  oppo- 
site  planes  are  not  parallel ;  a  face  of  a  tetrahedron,  for  example, 
has  no  opposite  parallel  face.  The  same  is  true  of  all  solids  result- 
ing  from  this  kind  of  replacement,  and  arises  from  the  fact,  that 
opposite  parts  of  the  crystal,  producing  these  forms,  as,  for  instance, 
the  diagonally  opposite  angles  in  figs.  28  and  33,  are  not  similarly 
modified.  This  species  of  hemihedral  crystal,  has  been  called  the 
inelined  hemihedron,  for  the  above  reason,  that  its  opposite  planes 
are  not  parallel,  but  inelined  to  one  another. 

On  the  contrary,  according  to  the  second  species  of  hemihedrism, 
the  opposite  parts  of  a  crystal  are  similarly  replaced,  and,  conse- 
quently,  the  hemihedrons  proceeding  from  this  replacement  have 
their  opposite  faces  parallel.  Such  is  the  case  in  figs.  43  and  48. 
These  solids  have  been  termed  parallel  hemihedrons. 

Both  of  these  species  of  hemihedrons  are  never  presented  by  the 
same  mineral.  The  former  is  observed  in  boracite,  the  latter  in 
iron  pyrites,  and  many  other  species.  It  is  also  important  to  ob- 
serve,  that  minerals,  whose  crystals  are  hemihedrally  modified,  are 
invariably  thus  modified,  if  the  secondary  planes  occur,  in  which 
the  hemihedrism  may  take  place.  We  may  illustrate  this  Statement 
by  a  reference,  first,  to  the  species  iron  pyrites,  whose  modifica- 
tions follow  the  second  of  the  above  laws.  The  cubes  of  this  spe- 
cies never  occur  with  beveled  edges,  but,  (whenever  modified,)  are 
invariably  replaced  by  one  or  two  planes  unequally  inelined  on  the 
adjacent  faces.  Affain,  the  angles  are  never  replaced  by  six  inter- 
mediaries, but  by  mree  alternate^  as  in  fig.  48,  o.     In  boracite  we 
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observe,  that  invariably  only  one  half  thc  anales  are  similarly  re- 
placed,  and  that  the  modificd  angles  present  M  the  planes  required 
by  the  regulär  law  for  secondary  planes.  The  ed^  of  the  cube  are 
not  affected  by  this  species  of  heniiliedrism,  &s  it  only  influences 
the  replaeements  of  the  angles. 

30.  Class  2.  Dimetrica.  The  modifications  of  the  basal  and  late- 
ral edges  of  the  Square  prism,  are  indepcndeiit  of  one  another,  owing 
to  their  dissimilarity,  (§  9.)  The  lateral  edges  are  included  by 
equal  planes,  and,  therefore,  are  universally  either  truncated  er 
beveled,  (figs.  61,  62.)  The  basal  edges,  being  the  intersections  of 
unequal  planes,  are  uever  truncated  or  beveled,  but  are  simultane- 
ously  replaced,  because  of  their  similarity.  A  plane  on  these 
edges,  therefore,  inclines  unequally  on  the  adjacent  faces,  (fig.  63.) 

For  the  same  reason,  the  angles  cannot  be  truncated.  A  plane 
on  an  angle  inclines,  howevcr,  equally  on  the  two  lateral  planes 
M,  M,  in  consequence  of  their  cquality,  (fig.  51.) 

The  similar  intermediary  planes  can  be  but  two  in  number.  The 
two  which  incline  on  the  biasc,  are  unlike  those  inclining  on  the 
lateral  planes,  on  account  of  the  dissimilarity  between  the  base  and 
a  lateral  plane.  These  intermediary  planes  are  represented  in 
fig.  58. 

It  is  unnecessary  to  State  the  correspondiug  particulars  relative 
to  the  octahedron,  since  tliey  are  easily  deduead  from  its  relation  to 
the  prism,  and,  moreover,  are  determiued  without  düüculty  from 
the  nature  of  the  solid  itself. 

31.  Class  3.  Trimetrica.  Tiie  edges  of  the  right  rectangular 
prism  are  of  three  kinds,  and  those  or  each  kind  are,  according  to 
the  above  law,  indei)cndently  modified,  (figs.  70,  77,  78, 79.)  More- 
over, none  of  them  can  be  truncated  or  beveled,  in  consequence  of 
the  inequality  of  their  including  planes. 

Planes  on  the  angles  incline  unequalli/  on  the  three  adjacent 
unequal  planes.  The  angles  are  similar,  and,  therefore,  will  be 
modified  in  connection,  (fig.  74.) 

This  prism  can  have  but  one  intermediary  on  each  angle.  This 
foUows  from  the  inequality  of  the  three  edges  that  meet  at  each 
angle. 

The  lateral  edges  of  the  right  rhombic  prism  admit  of  truncation 
and  bevelment,  because  of  the  equality  of  the  lateral  planes.  The 
obtuse  are,  however,  modified  independently  of  the  acute,  (fig.  84.) 
The  obtuse  solid  angles,  and  the  acute,  are  also  independent  in 
their  modifications.  Euch  may  have  two  intermediary  picmes,  (fig. 
85.)  The  replaeements  of  the  basal  edges  are  similar  and  simul- 
taneous,  (fig.  80.) 

32.  Class  4.  Moriodinata,  In  the  oblique  rhombic  prism, 
only  the  opposite  of  the  lateral  edges  are  similarly  replaced ;  they 
may  be  truncated  or  beveled,  (fi^.  100.)  The  front  superior  ba- 
sal edges  are  unlike  the  front  inferior,  or  the  svperior  hehind, 
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(i  11,)  and  are  therefore  modified  independently  of  the  latter, 
(%  101.) 

The  four  lateral  solid  angles  are  composed  of  the  same  number 
of  plane  angles  which  are  equal,  each  to  each,  and  belong  to  planes 
which  are  respectively  eqiial.  Their  modifications  are,  conse- 
quently,  similar,  (fig.  98.J  The  front  angles  are  dissimilar,  and  in- 
dependent  in  their  modifications,  (figs.  96,  97.) 

The  right  rhomboidal  prism,  unlike  the  right  rhombic,  cannot 
have  its  lateral  edges  tmncated  or  beveled.  Its  basal  edges  and 
angles  are  also  dissiniilarly  modified.  Placed  on  a  rectangular 
face  for  its  base,  as  in  fig.  88,  we  may  apply  to  it  the  same  remark 
as  above.  The  front  superior  basal  edge  and  angles,  being  unlike 
the  front  inferior  or  superior  behind,  (§  11,)  they  are  modified  in- 
dependently of  the  latter.  This  is  the  most  simple  method  of  view- 
ing  this  solid. 

33.  Class  5.  Triclinata.  Hereafter,  the  class  Diclinata,  will  not 
be  treated  of,  except  in  connection  with  the  class  Triclinata,  both 
on  account  of  the  rarity  of  its  occurrence,  and  the  similarity  of 
the  oblique  rectangular  to  the  oblique  rhomboidal  prism. 

In  the  oblique  rhomboidal  prism,  there  can  be  neither  trunca- 
tions  nor  bevelments.  Only  diagonally  opposiie  parts  are  simi- 
larly  modified,  and,  consequently,  similar  adjacent  or  approximate 
planes  cannot  exist.  (By  approximate  planes  are  understood  those, 
not  opposite,  which  are  separated  by  one  or  more  planes.)  The 
front  superior  basal  edges  are  unlike  in  their  modifications,  and  also 
unlike  those  of  the  front  inferior  basal.  The  same  is  the  fact  with 
the  angles,  Tfigs.  104,  105,  106.)  The  only  similar  plane  to  ä,  in 
the  solid,  (ng.  104,)  is  its  diagonally  opposite  ä.  Such  is  univer- 
sal ly  the  caae  in  this  solid. 

34.  Class  6.  Tetraxona,  The  vertical  solid  angles  of  the  rhom- 
bohedron  are  formed  by  tlie  meeting  of  three  equal  planes,  and 
equal  plane  angles.  These  angles  may,  therefore,  be  truncated, 
(fig.  113,)  or  replaced  by  three  or  six  similar  planes.  The  edges 
may  be  either  truncated  or  beveled^  for  a  similar  reason.  The  ter- 
minal edges,  however,  are  replaced  independently  of  the  lateral, 
(fies.  109,  115,  117,  119.) 

The  lateral  angles,  six  in  number,  are  replaced  at  the  same  time, 
(figs.  111,  121.)  Two  intermediary  planes  may  occur  on  each, 
(fi^llS.) 

The  similar  parts  in  the  rhombohedron  and  hexagonal  prism, 
being  three,  or  some  multiple  of  three,  (excepting  the  vertical  solid 
angles,J  the  similar  secondary  plane  are  also  three,  or  some  mul- 
tiple Ol  three. 

35.  Notwithstanding  the  regularity  in  the  secondary  forms  of 
crystals,  resulting  from  the  preceding  laws  for  the  occurrence  of 
secondary  planes,  Crystallography  would  scarcely  be  entitled  to  its 
rank  as  a  science,  were  it  not  for  the  existence  of  a  second  law,     It 
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iB  this  second  law  which  giv68  to  CrTstallography  a  mafhematieal 
basis.    It  is  88  foUows  :-=- 

8.  T%e  ratio  of  ihe  edges  remaved  Ay  secomdmy  pUm&9  i9  m 
simple  raiio. 

In  removing  the  edge  A,  to  produce  Ihe  piHM 
e,  parts  of  diQ  edg«8  B  and  C  are  atao  wtuofw&L 
If  then  B  8nd  C  are  equal,  ae  in  the  eabei  tibe 
parts  of  B  and  C  renx>ved  will,  according  to  tibe 
above  law,  either  be  equal,  (the  edge  is  tfaeni  tnm- 
cated,^  or  there  will  be  twice  as  mach  of  ooe  le- 
movea  as  of  the  other,  or  three  times  as  mndi ; 
that  is,  the  ratio  of  the  parts  will  be  either  1 : 1, 
1 : 2, 1 : 3,  and  also,  sometimes,  1 : 4,  2 : 3,  3 : 4.  Other  ratios 
times  occnr,  bat  are  unconmion.  If  B  and  C  are  uneqnal,  the 
will  be  the  same,  excepting,  that  the  jparts  of  B  and  C  removed,  will 
be  proportionBl  to  the  lengtfis  of  theiredges;  that  is,  the  ratios  Will 
belB:l  C,  or  1B:2C,  or  1  B:3C,  or  it  may  be,  2  B:l  C^  or 
3B:1C,  also,  2B!3C,  or3B:2C.  The  last  ezpression  sigil^ 
fies  a  ratio  of  three  times  the  length  of  B  to  twice  the  length  oTO ; 
or,  if  the  ed£e  B  be  divided  into  a  certain  namber  of  equal  psvfSi 
and  C  into  me  samenumber,  the  plane,  whose  ratio  is  SB:SO» 
cuts  off  three  parts  of  B,  and  two  of  those  of  C.  The  figores  ase 
used  in  the  same  manner  in  the  preceding  ezpressions. 

A  plene  on  an  an^le,  (A,  B,  C,  asain  being  equal,)  may  eidisr 
cut  off  A,  B,  G,  in  the  ratio  of  1:1: 1,  that  is,  equal  parts  Ihmi 
each,  or  in  the  ratio  of  1:1^2,  the  figures  referring  to  the  letten 
in  the  order  just  given ;  or,  aeain,  as  1 : 1 : 3,  1 : 1 :  f ,  1 : 1 :  i,  ok 
1 : 1 :  i,  in  which  the  part  cut  frpm  C  is  only  one  fimrth  tfiat  cot 
from  either  A  or  B.  So  also,  there  may  occnr  the  ratios  1 : 1 :  f, 
1:1:}.  Others  are  of  occasional  occurrence.  If  A,  B,  and  C, 
are  unequal,  the  first  ratio  above,  that  is,  the  ratio  of  equality,^  be- 
come8lA:lB:lC;  and  the  otiiers,  1  A:l  B:2C,1  A:  1  B:3C, 
lA:lB:iC,  1  A:lB:iC,  1  A:lB:iC,  d&c.  d&c.  Planes  m 
angles  have  an  equal  ratio  of  A  and  B,  as  is  obsenred  in  the  above 
examples. 

Intermediary  pleuies  cut  off  unequal  parts  of  the  three  edges,  A, 
B,  C.  Some  of  the  occnring  ratios  are  4:2:1,6:3:2,  that  is,  if 
these  edfi^  are  divided  into  the  same  number  of  equal  parts,  the 
plane,  whose  ratio  is  4 : 2 : 1,  is  formed  by  removing  4  oiTthe  parts 
on  the  edge  A,  2  on  the  edge  B,  and  1  on  0. 

36.  It  fias  been  stated,  that  on  these  principles  depends  the  a|^li- 
cation  of  mathematics  to  this  science. 

A  few  remarks  on  this  subject  may  be  of  interest  to  the  Student, 
who  is  aequainted  with  the  principles  of  trigonometry.  This  sub- 
ject is  treated  of  in  füll,  in  the  Appendix,  A. 

Let  BE  and  BF,  in  the  foUowing  fifirure,  represent  the  two  edges 
B  and  C,  in  the  figure  on  the  preceding  page,  and  AC  and  AD, 
the  intersections  of  the  planes  on  the  edge  A  with  the  face  M. 
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^  If  AC  makes  equal  angles  with  EB  and  BF, 
the  angles  BAC=BCA,  ana  tlierefore,  (Euc.  5.  I.) 
BA=BC.  We  might,  therefore,  conclude  that 
the  crystal  is  one  in  which  the  edge  BE=BF, 
for  only  such  can  have  truncating  planes. 

Or  if  we  knew  that  BA=BC,  we  might  infer 
the  angle  EAC,  it  being  the  Supplement  of  BAC, 
which  equals  45°. 

Suppose  affain  EAC  to  be  unequal  to  FCA. 
Subtracting  me  angle  EAC  firom  180<^,  we  obtain 
BAC.  As  we  are  acquainted  with  the  angles  of 
the  triangle  BAC,  since  ACB  is  the  complement 
of  BAC,  and  ABC  a  right  anffle,  we  may,  by  the  principles  of  right 
angled  triffonometry,  obtain  me  ratio  of  BA  and  ßC.  The  propor- 
lion  would  be,  making  BA=1,  R :  BA=1 : :  tan.  BAC :  BC.  From 
the  result  obtained,  we  infer  the  ratio  of  the  edges  BE  and  BF,  or 
the  relative  height  and  breadth  of  a  rectangular  prism. 

Conversely,  if  the  relative  lengths  of  BA  and  AC,  or  BE  and 
BF,  are  given,  we  may  determine  the  angle  BAC,  and,  consequent- 
ly,  its  Supplement  EAC. 

It  may  be  stated,  that  it  is  uncertain  whether  the  plane  AC  pro- 
ceeds  from  a  ratio  of  equality  in  the  parts  of  the  edges  removed. 
This  is  to  be  presumed,  or  doubted,  from  the  nature  of  the  plane, 
the  frequency  of  its  occurreuce,  (fec. ;  and  if  not,  the  value  obtfidned 
is  a  multiple,  or  a  sub-multiple  of  the  true  length  of  the  crjrstal. 

If  the  dimensions  of  a  primary  are  known,  we  may  proceed  in 
the  above  manner,  and  calculate  its  interfacial  angles.  If  we  sup- 
pose the  plane  DA  to  have  the  ratio  2  C  ;  B,  or  to  cut  off  2  parts  of 
the  edge  C  to  1  of  B,  the  angle  BAC  will  be  determined  by  the 
Proportion,  B :  R  : :  2  C  :  tan.  BAD,  which  again  is  the  Supplement 
of  EAD.  The  angle  FDA  is  determined  by  subtracting  EAD  from 
270°.  This  will  give  an  imperfect  idea  of  the  Use  of  mathematics, 
and  the  manner  of  its  application  in  Crystallography.  For  a  fur- 
ther  elucidation  of  this  interesting  subject,  reference  may  be  made 
to  the  Appendix. 


DERIVATION  OF  SECONDARY  FORMS  FROM  THE  PRIMARIES. 

37.  In  the  remarks  on  the  relations  of  the  primary  solids,  some 
of  the  secondary  forms  have  already  been  pointed  out.  Thus,  the 
octahedron  has  been  shown  to  be  derivable  from  the  cube,  by  the 
truncation  of  its  solid  anffles,  and  conversely,  the  latter  from  the 
former,  by  a  truncation  of  the  angles  of  the  octahedron.  In  a  sim- 
ilar  manner,  the  dodecahedron  has  been  shown  to  proceed  from  the 
cube,  from  a  truncation  of  the  edges  of  the  latter,  &c.  &c.  (See 
§§  17—23.) 

We  propose  to  continue  this  subject,  as  a  perfect  acquaintance 
with  the  derivative  forms  is  of  the  utmost  importance  to  the  mine- 
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ralogist.    We  ngain  treat  of  the  scveral  forms.  according  to  the 
classcs  to  which  they  belong. 

Class  1.    Monomctrica. 

For  the  sake  of  f)crspicnity  of  nrrangement,  the  holohedral  and 
hemihedral  forms  will  \\e  separately  cousidered. 

38.  Holohedral  Fortns. 

a.  Tetrahexahedron,  A  bevelment  of  the  edges  of  a  cubc  is  rep-  • 
resented  in  ßg.  10,  and  the  result  of  a  continuation  of  the  process 
in  fig.  11.  This  form  is  bounded  by  twenty-foiir  triangulär  faces, 
two  planes  being  formed  on  each  pf  the  twelve  edges  of  the  cube. 
It  may  he  considered  a  cube,  with  a  low  four  sided  pyramid  on 
each  face.  The  abovc  name  expresses  its  ^eneral  reseniblance  to 
the  cubc  or  hcxahedron,  at  the  sanie  time  that  it  conveys  an  idea 
of  the  uurnbcr  of  its  faces.  It  is  derivcd  from  tst^ox»;,  four  times^ 
i^j  six,  and  sopa^face  ;  the  4xt5  faced  solid. 

The  planes  &  in  fig.  12,  which  are  ohserved  to  replace  the  solid 
angles  of  the  octahedron  inclining  at  the  same  time  on  its  rdges,  if 
extended  to  the  obliterution  of  the  primary  faces,  produce  the  same 
form  as  above,  (fig.  11.) 

The  replacement  of  the  six  acute  solid  imglcs  of  the  dodecahe- 
dron  by  four  planes  resting  on  thejmmaries,  (fig.  13,)if  continucd, 
results  in  the  same  solid. 

By  vnrying  the  angle  of  the  bovchncut  of  the  cuIhj,  tetrahexahe- 
drons  of  different  angles  may  be  i)foduced.  Those  of  most  com- 
mon occurrence  have  the  iollowintr  auffles : 

Interfacial  Auijlcs. 
A  C* 

.  1.  =  ISS'^  48'  47"        157^  22'  4  " 

2.  143^    7' 48''        143^    7' 48"  occurs  in  garnet. 

3.  154°    9' 29"         120^-52' 12"        «         lluorspar. 

Plane  Angles. 

1.  =50°  14'  If)"  790  3V  28" 

2.  iS°  IV  23"  83^  37'  14"  occurs  in  garnet. 

3.  46o3(K30J"        86°  58' 59"        "        fluor  spar. 

6.  Trisoctahedrqjis.  The  angles  of  the  cubc  are  represent«.Kl  as 
roplaccd  by  three  planes  in  figs.  14  and  19 ;  in  ono,  th^y  incline  on 
the  primary  faces,  in  the  other,  on  the  cd^es  of  the  culxj.  The  com- 
pleted  forms  obtained  by  these  replacements,  are  seen  in  ligs.  16 
and  20.  Fiij.  15  is  an  intennediate  form  between  14  and  10.  The 
resnlting  sohds,  though  considerably  unlike,  have  a  general  rescm- 
blance  to  oclaliedrons,  with  a  three  sided  pyramid  snbstituted  for 
each  octahedral  face.     Like  the  octahedron,  they  are  formed  011  the 


♦  The  Iclters  dcsi^^nating  the  angles  refer  to  the  figurc,  PI.  I.  C  is.  howevcr,  Mib- 
stituted  Ibr  2  C.  The  same  is  the  case  in  the  foliowing  forms.  Accordini;  to  ih«;  sysicm 
of  notation  explained  in  the  Appendix,  ihese  solids  are  designated,  xO  ii  •,  xO  '2  :'xÜ3. 


SECONDART  FORMS.  25 

angles  of  the  cube  by  a  replacement  by  three  planes  instead  of  one, 
which  accounts  for  their  eeneral  resemblance  to  this  solid.  The 
name,  Trisoctahedron,  is  aerived  from  r^tg,  three  Hmes,  oxtw,  eight, 
and  kSpa,  face,  3x8  faced  solid.  The  faces  of  one  of  these  solids 
are  four  sided,  or  tetragonal,  those  of  the  other,  three  sided,  or 
trigonal ;  they  are,  therefore,  distin^ished  by  the  names  tetrago- 
nal  trisoctahedron,  and  trigonal  trisoctahedron.  The  more  com- 
mon name  of  the  former  is  trapezohedron. 

The  tetragonal  may  be  derived  from  the  octahedron,  by  replacing 
its  angles  by  four  planes  inclining  on  its  faces,  (fig.  17.) 

The  same  may  be  obtained  from  a  dodecahedron,  by  a  truncation 
of  its  twentj/'four  edges,  (fig.  18.) 

The  trigonal  proceeds  fröm  the  octahedron,  by  beveling  its 
twelve  edges — (compare  fig[s.  21  and  20,)  and  from  the  dodecahe- 
dron, by  a  replacement  of  its  six  acute  solid  angles  by  four  planes 
inclining  on  the  edges. 

The  tetragonal  trisoctahedron,  or  trapezohedron  of  most  common 
occurrence,  has  the  following  angles  : 

B=131o  48'  37^    C=146o  26^  34''.     Fig.  16. 

a=82o  15/  3//^   6^1170  2'  8",  c=78o  27'  46".    Ex.  leucite  and  gamet. 

The  trigonal  trisoctahedron  occurring  in  nature,  has  the  fol- 
lowing angles : 

A=152o  44'  2",  B=141o  3'  27",  6=118°  4'  10",  0=30°  57'  55".* 
Fig.  20.   It  is  a  form  of  fluor  spar  and  galena. 

c.  Hexoctahedron,  Fig.  24  represents  a  cube,  with  six  planes 
on  each  angle,  and,  consequently,  forty-eight  in  all.  The  resulting 
solid  is  completed  in  fig.  25.  Here,  for  each  face  of  the  octahe- 
dron, is  substituted  a  low  six  sided  pyramid.  The  name  of  this 
solid  is  derived  from  the  Greek,  ^goxi^,  six  times,  oxtw,  eight,  and 
k6pa,  face,  6x8  faced  solid. 

A  replacement  of  the  angles  of  the  octahedron  by  eight  planes 
produces  a  similar  solid,  (fig.  26.)  A  bevelment  of  the  twenty-four 
edges  of  the  dodecahedron,  (fig.  27,)  also  necessarily  produces  a 
forty-eight  faced  solid.  Others,  difiering  in  their  angles,  may  re- 
sult  from  a  replacement  of  the  six  acute  solid  angles  of  the  dode- 
cahedron, by  eight  planes,  or  the  eight  obtuse  by  six  planes. 

The  occurring  varieties  have  the  following  interfacial  and  plane 
angles  : 

1.  A=158°  12'  48",  B=148o  59'  50",  0=158°  12'  48",  occ.  in  gamet. 

2.  162°  14' 50",        154°  47' 28",        144°   2' 58",    «   fluor  spar. 

1.  a=  86°  56' 25",   Ä=  56°  15'   4",    c=  36°  48' 31". 

2.  85°  50' 23",         54°  21' 34",         39°  48'   3".t 

♦  The  cryslallographic  expressions  for  these  trisoctahedrons  are,  for  the  tetragonal, 
2  0  2,  for  the  trigonal,  2  O. 

t  These  solids  are  described  by  means  of  the  cryslallographic  signs,  explained  in 
Appendix  A,  as  follows :         3  O  f ,         4  02. 
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39.  Ilemi/iedral  forms. 

a.  //cmi-Octahedron,  or  Tetrahedran.  If  half  the  angles  of 
thf!  nilK!  nro  rcplaccd  by  a  singic  plane,  as  in  ^^28,  the  resulting 
form  is  a  Uftrali<xlron,  or  hemi-octahedron,  (figs.  29,  30.)  The  same 
uuiy  arisf!  frorri  an  octahedron,  by  an  cxtension  of  one  half  of  its 
f/ifvjH,  to  th#!  oblitoration  of  tlie  olher  half.  This  process  is  repre- 
Htiniful  itH  partially  complotcd  in  fig.  32. 

It.s  plane  tiu^Uis  anj  0(F,  and  its  interfacial  angles  70°  31'  44". 

/;.  Ihmi  Trisortahedrons.  Fig.  33  rcprcsents  a  cube,  with  its 
all<;rnat<*  anales  roplacod  by  threc  planes.  The  planes  in  this  figure 
«K;cnrrin{r  ori  all  tlic  angles,  givc  rise  to  ttie  tetragonal  trisocuJie- 
firon,  (fig.  10.)    Occurring  on  but  half,  tliey  produce  the  solid  in 

Tli«;  sücondary  planes  in  fii^.  19,  occurring  on  but  half  the  anffleSy 
nn<l  <;rilargf;d,  form  the  solid  in  fig.  40,  which  is  a  hemihedral  form 
of  thij  trigonal  trisoctahcdron.  Its  faces  aro  ielrasi'onal,  and,  there- 
fbrfj,  if  a  iiarne  is  desirablc,  it  may  bc  termed  the  tetragonal  hemi- 
irisorAahedron. 

^Vhii  former  has  trigonal  faccs,  and  is,  therefore,  the  trigonal 
hftfni-trisoctahedron. 

A  trigonal  hemi-trisoctahedron  of  gray  coppcr  ore  has  the  foUow- 
ing  angles : 

B=109°  28^  W,  C=146o  26'  33". 

a=  31^28' 56",  ^»=117^    2'    8".* 

c.  Hemi'HeToctahedrons.  A  solid  of  this  kind  is  rcpresented  in 
fig.  41.  It  is  formed  by  a  replacemeut  of  half  the  angles  of  the 
cube,  by  six  planes,  similar  to  fig.  24. 

If  all  the  solid  angles  of  the  cube  bc  replaced  by  three  altemate 
planes,  of  six  intermediaries,  (§  48,)  a  hemihedral  solid  is  formed, 
which  is  reprcsented  in  fig.  49.  It  difl!ers  from  the  above,  in  hav- 
ing  parallel  opposite  faces,  and  is,  therefore,  a  parallel  hemi-hcxoe- 
tahedron. 

A  variety  of  inclined  hemi-hexoctahedron,  having  the  foUowing 
angles,  has  been  observed  in  boracite : 

A=162^  14' 50",        3=124^^51',  C=144^    2' .5S".t 

a=  40°  19'    7",        6=  54^  21'  34",        c=  85°  19'  19". 

d.  Hemi' Tetrahexah edron .,  OT  Pentagonal  Dodecahcdron.     A 

cube  is  rcpresented  in  fig.  42,  with  but  one  of  the  two  beveling 
planes  on  each'edge,  given  in  fig.  10.  The  same  enlarged,  is  ob- 
served in  fig.  43.  Fig.  44  rcprcsents  the  completed  solid.  The 
second  of  the  above  names,  is  most  commonly  applied  to  this  solid  ; 


*  Its  cr}'stallographic  symbol,  agrecably  to  the  notatiun  adopted  in  Appendix  A 

IS--. 

4  O  2 

t  The  expression,  dcscriptive  of  this  solid,  is  —^ — 
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the  first  is  more  systematic,  the  solid  belüg,  in  fact,  a  hemihedral 
form  of  the  tetrahexahedron. 

Figs.  45,  46,  exhibit  the  planes  on  the  octahedron,  which,  ex- 
tended,  give  rlse  to  thls  solid,  (figs.  47,  44.) 

The  occiirring  forms  of  this  kind,  both  of  which  have  been  ob- 
served  in  iron  pyrites,  have  the  following  angles : 

1.  A=112o  37/  12^',      0=1170  29^  11". 

a=1029  35^  4(K',       6=108^  24'  30",       c=110o  17'  40". 

2.  A=126o  52'  12",      0=113°  34'  41". 

^=121°  35' 18",       6=106<^36'    2",      c=102<5  36' 19".* 

Olass  Dimetrica, 

40.  Holohedral  Forma, 

The  derivation  of  an  octahedron  from  the  right  Square  prism,  by 
a  replacement  of  its  solid  angles  by  a  Single  plane  each,  has  alreisuly 
been  explained.  By  difierent  inclinations  of  this  plane,  different 
octahedrons  may  be  obtained. 

The  basal  edges  of  this  solid  are  also  eight  in  number,  and  simi- 
lar,  and,  consequently,  by  their  replacement  at  difierent  angles,  may 
give  rise  to  another  series  of  octahedrons,  (figs.  53,  54.) 

Two  intermediate  planes  on  each  angle  (fig.  58^  of  the  prism, 
produce,  if  extended,  a  double  ei^ht  sided  pyramia,  (fig.  59.)  A 
Square  prism  diagonal,  with  the  primary,  may  be  obtain^  by  trun- 
cating  its  lateral  edges,  (fig.  61,)  and  an  eight  sided  prism  by  be- 
veling  the  same,  (fig.  62.) 

41.  Hemihedral  Forms. 

A  few  hemihedral  forms,  appertaining  to  this  class,  are  repre- 
sented  in  figs.  63,  66,  67.  The  fijrst  is  an  irregulär  tetrahedron,  and 
is  formed  in  a  similar  manner  with  the  monometric  tetrahedron. 
The  second  is  the  commencement  of  the  solid  represented  in  fig.  67. 

Olass   Trim^eirica. 

42.  A  replacement  of  the  lateral  edges  of  the  right  rectangular 
prism,  has  been  stated  to  give  rise  to  a  rhombic  prism.  If  the  edges 
e,  (fig.  69,)  are  replaced,  os  in  fig.  78,  or  the  edges  e,  as  in  fig.  77, 
prisms  will  also  be  formed,  which,  from  their  horizontal  position, 
are  called  horizontal  prisms,  (fig.  79.)  The  formation  of  octa- 
hedrons has  been  explained,  {i  10.) 

Olass   Teira^xona. 

43.  The  derivation  of  two  six  sided  prisms  from  the  rhonibohe- 
dron,  has  been  fully  explained  in  4  14 ;  the  one  by  a  truncation  of 
the  six  lateral  edges,  (ßgs.  109,  HO ;)  the  other,  by  a  replacement 


♦  The  signsof  thesesoUdsare,  ^^P^^,  g[oDOQ] 
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of  the  six  lateral  angles,  (figs.  111,  112,)  by  planes  parallel  to  the 

vertical  axis. 

The  remaininff  parts  of  the  primary  faces  on  the  first  of  the  above 
prisms,  are  rhombic,  (fi^.  110 ;)  those  on  the  second,  are  pentagona!, 
(fig.  112.)     This  is  an  important  distinction. 

In  fig.  115,  the  lateral  edges  of  the  rhombohedron  are  beveled; 
a  greater  exteiisioii  of  these  secoudary  planes  produces  the  solid 
reprcsentcd  in  fig.  110,  which  is  called  tlie  scalene  dodecahedrofk^ 
its  faces  bciiig  scalene  triangles,  and  its  faccs  twelvc  in  number. 

A  be\'elmcnt  of  the  terminal  edges  (fig.  117)  continued,  gives  rise 
to  a  similar  solid.  A  rcplacement  of  the  lateral  anales,  by  two  in- 
termediary  planes,  (fig.  IIB,)  may  produce  other  solids  of  the  sanie 
kind. 

A  tnincation  of  the  terminal  ed;jes  of  the  rhombohedron,  is  ob- 
served  in  fig.  119.  Since  these  edges  are  six  in  number,  three  at 
one  end  of  the  crystal,  alternating  with  three  at  the  other,  the  solid, 
formed  by  the  extension  of  these  planes,  must  be  an  oblique  solid, 
contained  under  six  equal  faces,  or,  in  a  Single  word,  a  rhombohe- 
dron. This  solid  is  represented  in  fig.  \^.  It  is  much  more 
obtnse  than  the  primary.  I^ecause,  also,  the  lateral  anglcs  are  six, 
and  three  altemate  are  nearer  the  lower  extremity  of  the  axis,  and 
the  remaining  three  nearer  the  upixjr  extremity,  the  planes  on  these 
angles,  if  not  parallel  to  the  verticjil  axis,  incline  allernatcly  above 
and  below,  {fig.  121  ;)  and,  therolbro,  i)y  tlunr  extrnsion,  will  give 
rise  to  rhomf)ohedrons,  {fi^r.  122.)  These  rhoniholiedrons  will  dif- 
fer  in  the  lengths  of  their  vertical  axes,  as  these  ])lanes  vnry  their 
inclination.  Their  nearer  approach  to  parallelisin  to  the  vertical 
axis,  produces  rhombohedrons  of  longer  axcs ;  and  the  six  sided 
prisni,  formed  on  these  angles,  may  be  considered  a  rhomlxtliedron, 
with  an  infinite  axis. 

An  isosceles  dodecahedron,  (fig.  124,)  so  called,  because  its  faces 
are  isosceles  triangles,  may  be  obtained  from  the  rhonilH)Iiedron,  by 
a  replaccment  of  the  lateral  anglos,  provided  tliis  roplaci-nient  is 
continued  to  the  obliteration  of  the  primiu-y  faces,  and  (fig.  123)  is 
of  such  a  kind  that  the  remaining  primary  foces  (fig.  124)  just  eipial 
the  secondaries  produced  by  the  replaccment.  In  fig.  124,  the 
altemate  faces  R,  R,  are  primary,  and  the  remainder  serondary. 
Such  is  the  origin  of  the  pyramidal  terinination  of  rrystajs  of 
quartz.  This  solid  may  also  l>e  formod  by  roy^lacincr  the  Ixjisal 
ednros  or  anofles  of  the  hcxahodral  ])risni,  (r,  ti^r.  125.) 

Two  intermediary  planes  on  eacli  angle  of  tho  hexagonal  prism, 
produce,  by  their  extension,  a  twenty-four  sided  figure,  formed  of 
two  twelve  sided  pyramids  placcd  base  to  base. 

This  solid  is  represented  in  fig.  126. 

Hemihcdral  fomis  offen  occur  in  the  class  Totraxona,l)nt  usually 
in  coimoxion  with  holohodral.  Under  tonrnialine,  is  roprosmtod  a 
six  sidod  prism  of  this  mineral,  diHerontly  tcnninntcd  nt  its  two  vx- 
truniities.     The  secoudary  faces  e/',  a',  at  the  \\\)\m  extreiuity,  ro- 
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place  the  lateral  angles ;  the  secondary  faces,  e,  6,  e,  at  the  lower, 
truncate  the  terminal  ed^ ;  the  three  planes  o,  o,  which  truncate 
the  alternate  edges  of  the  six  sided  prism,  replace  the  altemate 
lateral  angles. 

The  six  lateral  planes  which  compose  the  hexam)nal  prism,  are 
formed  on  the  six  lateral  edges,  (not  on  the  angles.)  We  arrive  at 
this  concluaion,  by  observing,  that  the  feces  P,  if  af  was  removed, 
would  be  rhambicj  and  not  pentagonal,  as  remarked  in  the  com- 
mencement  of  this  section.* 

On  the  Lettering  of  Figures  of  Crystals, 

44.  Some  difficulty  is  occasionally  experienced  by  the  young 
mineralo^ist  in  reading  the  figures  of  crystals,  or,  in  other  words,  in 
determimng  the  particular  Situation  of  each  secondary  plane.  This 
obstacle  can  be  wholly  surmounted  only  by  frequent  comporisons 
of  figures  with  the  solids  they  represent.  It,  however,  may  be  par- 
tially  removed,  and  this  comparison  facilitated,  by  a  simple  System 
of  notcUion,  according  to  which,  the  lettering  of  the  planes  shall  de- 
signate  the  edge  or  angle  on  which  they  are  sitiiated.  In  order  that 
a  System  for  this  purpose  should  conveniently  subserve  its  intended 
purpose,  its  principles  should  be  few  and  simple.  Such,  it  is  pre- 
sumed,  will  prove  to  be  the  character  of  the  following. 

In  applying  the  following  principles,  a  few  of  the  primary  forms 
are  supposed  to  have  a  certain  position  : 

The  right  rhombic  prism  must  be  placed  with  an  obtuse  lateral 
ed^  towards  the  observer;  the  rig^ht  rhomboidal,  (exceptfor  the  let- 
termg  of  its  primary  planes,^  on  its  rectangular  base,  as  in  fig.  88 ; 
the  oblique  rhombic  and  rnomboidal  prisms,  with  the  dominant 
solid  angle  in  front ;  it  is  immaterial  whether  at  the  inferior  or  su- 
perior  base.  Farther  than  this,  no  attention  need  be  paid  to  the  Sit- 
uation of  these  solids. 


*  An  exhibilion  of  the  relations  of  the  secondary  forms,  above  described,  to  their 
primaries,  is  beautifuUy  accomplished  by  means  of  glass  modeis.  They  mav  be 
made  from  common  window  or  pUUe  glass,  by  cutting  the  glass  in  the  form  of  the 
faces  of  the  solid  to  be  made,  and  then  nniting  them  by  means  of  glae.  The  author 
has  generally  found  it  convenient  to  employ  a  small  cord  between  two  adiacent 
pieces  of  glass,  as  the  adhesion  between  the  glass  and  the  cord,  by  means  of  glue,  is 
much  stronger  than  between  two  pieces  of  glass.  The  forms  thus  far  finished,  may 
be  rendered  much  stronger,  and,  at  the  same  time,  the  glue  and  cord  concealed,  by 
covering  the  edges  with  very  narrow  Strips  of  päper,  cut  for  the  purpose  ;  colored 
glazed  paper  is  preferable,  on  account  of  its  less  Uability  to  be  soiled.  The  prima- 
ries,  when  thus  completed,  may  be  placed  within  any  secondary  nearly  construcied, 
which  afterwards  can  be  closed  up  and  its  edges  papered.  We  have  thus  an  elegant 
exhibition  of  the  relations  which  the  secondary  bears  to  its  primary.  In  this  way,  a 
primary  may  be  inclosed  within  any  of  its  secondaries.  The  plane  angles  of  the 
faces  in  the  monometric  solids,  are  given  in  the  preccNling  paragraphs.  These  may 
be  laid  off  on  paper,  and  the  form  of  the  desired  face  obtained;  by  then  placing  the 
platc  of  glass  over  the  figure,  the  faces  may  be  cut  with  a  diamond  and  a  rule,  with- 
out  difficulty.  Good  glue  is  necessary  to  produce  the  cohesion  of  the  glass  j  gum 
«labic  su/fices  for  attaichiBg  the  siips  or  paper  to  the  edges. 
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The  primary  planes  of  the  prisms,  if  alike,  as  in  the  cube,  are 
lettered  P ;  if  unlike,  P  is  retained  for  the  basal,  and  M  employed 
for  the  lateral  planes ;  and,  finally,  if  the  lateral  are  unlike,  the 
larger  lateral  is  lettered  M,  the  snialler  T,  except  in  the  right  rec- 
tangular  prism,  whose  larger  lateral  plane  is  lettered  m,  and  the 
smaller  m,  (see  figs.  69,  87.)  The  primary  faces  of  the  rhombohe- 
dron  will  be  lettered  R ;  those  of  the  octahedron  A ;  those  of  the 
rhombic  dodecahedron  E  ;  the  reason  for  iising  these  letters  will  be 
Seen  farther  on.     (See  figs.  3,  4,  7,  107.) 

In  general,  the  letter  e  may  be  applied  to  planes  on  the  edges,  a 
to  planes  on  the  angles,  and  o  to  intermediaries. 

If  the  basal  edges  differ  from  the  lateral,  as  in  the  prisms,  the 
Roman  e  may  be  retained  for  the  basal,  and  the  Italic  e  for  the 
lateral. 

If  any  of  the  edges  are  oblique,  we  may  distinguish  the  obtuse 
by  the  mark  -,  the  acute  by  the  mark  ^,  and  thus  may  have  g,  e, 
for  planes  on  the  obtuse  and  acute  basal  edges  in  the  oblique  prisms, 
(fig.  91,)  e,  e,  for  planes  on  the  obtuse  and  acute  lateral  edges.  In 
the  right  rhomboidal  prism,  the  front  superior  basal  edge  is  obtuse 
e,  the  inferior  acute  e,  while  the  lateral  are  rectangular,  and  are, 
therefore,  lettered  e  simply.     (See  fig.  88.) 

In  the  oblique  rhomboidal  prism,  there  are  two  unlike  obtuse 
basal  edges,  and  two  unlike  acute.  We  may  letter  planes  on  the 
edge  to  the  right  band,  e-,  or  e-,  on  that  to  the  left,  e  or  -e. 

If  the  front  angles  differ  from  the  lateral,  as  in  the  rhombic  and 
rhomboidal  prisms,  we  may  retain  the  Roman  a  for  the  front,  and 
employ  the  Italic  a  for  the  lateral,  (fig.  72.) 

If  the  front  angles  ht  the  two  bases  differ,  as  in  the  oblique  prism, 
the  planes  on  the  obtuse  may  be  distinguished  by  ä,  those  on  the 
acute  by  a,  (figs.  96,  97.) 

In  the  rhombohedron,  the  vertical  solid  angle  may  be  lettered  a, 
the  lateral  a ;  the  terminal  edges  e,  the  lateral  e. 

All  the  monometric  solids  will  be  hereafter  lettered,  as  if  derived 
from  the  cube.  In  the  other  classes,  the  lettering  will  depend  on 
the  primary. 

TTie  changes  of  the  letter  o  for  intermediwies,  and  the  use  of  the 
marks  —  and  ^ ,  will  follow  the  same  changes  in  the  letter  a.  That 
is,  intermediary  planes  about  the  angle  ä  will  be  lettered  ö,  those 
about  the  angle  a,o, 

The  different  planes  on  the  same  edge  or  angle,  may  be  distin- 
guished by  indices,  as  foUows :  a',  a'',  a''^,  a*,  a',  &c. 

The  main  principles  in  this  System  of  notation  are : 

1.  Lettering  planes  on  edges,  e,  on  angles,  a,  and  intermedia- 
ries, o. 

2.  Distiiigiiishing  planes  on  the  basal  edges  from  those  on  the 
lateral,  bv  letterinff  the  former  with  a  Roman  e,  and  the  latter  with 
an  Italic  e. 

3.  Distingulshing  planes  on  obtuse  edges  £rom  those  ou  octi/e, 
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by  placing  the  mark  —  over  the  letter  for  the  former,  and  ^  for  the 
latter,  as  e,  e,  e,  e, 

4.  Distingiiishing  planes  on  the  frontal  angles  from  those  on  the 
lateral,  by  lettering  the  former  with  a  Roman  a,  the  latter  with  an 
Italic  a. 

5.  Distinguishing  planes  on  öbtuse  frontal  solid  angles  from  those 
on  acute,  by  the  mark  —  over  the  letter  for  the  former,  and  ^  for 
the  latter. 


CHAPTER  III. 
DETERMINATION  OF  PRIMARY  FORMS. 

45.  With  a  perfect  understanding  of  the  preceding  sections,  we 
are  prepared  to  enter  on  the  subject  of  the  determination  of  the 
primary  forms  of  minerals,  by  inspection  of  their  crystals.  This  is 
one  of  the  main  objects  of  the  study  of  crystallography.  The  first 
question  which  arises,  on  commencing  the  examination  of  a  crys- 
tal,  is,  what  is  its  primary  ?  To  aflford  the  means  of  overcoming 
the  värious  difficultics  in  the  answering  of  this  question,  this  sub- 
ject will  be  fully  discussed. 

46.  These  difficulties  are  of  several  kinds,  but  arise  principally 
from  the  accidental  variations  of  form  to  which  crystals  are  subject 
— variations  affecting  the  size  of  their  faces,  and  sometimes  the 
angles.  For  example  :  a  mineral,  whose  primary  is  a  cube,  often 
occurs  under  the  form  of  a-right  Square  or  right  rectangular  prism ; 
a  right  Square  prism  may  appear  to  have  the  form  of  a  cube,  or  a 
right  rectangular  prism ;  a  rhombohedron  may  appear  to  be  an  ob- 
lique rhombic  or  an  oblique  rhomboidal  prism.  So  that,  in  fact, 
but  little  dependence  can  be  placed  on  a  mere  Observation  of  the 
apparent  form. 

Another  difficulty  appears  to  follow  from  the  great  variety  of  se- 
condary  planes,  which  often  completely  mask  the  primary.  This, 
however,  will  be  found  not  to  be  a  difficulty ;  on  the  contrary,  the 
secondary  planes  will  prove  to  be  the  surest  index  of  the  nucleus. 
But  difficulties  may  proceed  from  the  enlargement  of  some  second- 
ary planes,  and  the  consequent  diininution  of  others  of  the  same 
kind.  Very  singular  distortions  of  this  kind  occur.  Under  quartz, 
p.  339,  is  a  representation  of  a  distorted  crj^stal  ofthat  mineral. 

Difficulties  also  ärise  from  the  imperfection  of  crystals ;  these, 
however,  will  generally  prove  no  obstacle  to  one  well  acquainted 
with  the  preceding  principles,  and  the  following  remarks,  which 
are  deductions  from  these  principles. 

46.  The  methods  which  may  be  employed  in  the  determination 
of  the  primary  of  a  mineral^  are  as  follow : 
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1.  Measiirement  of  angles. 

2.  Inspection  of  the  similarity  or  dissimilarity  of  lustre,  hard- 
ness,  &c.,  of  different  faces. 

3.  Cleavage. 

4.  Examination  of  the  Situation  of  secondary  planes. 


1.    MEASUREMENT  OP  ANGLES. 

47.  The  measnrement  of  the  angles  of  crystals  is  effected  by 
means  of  instruments  called  Goniometers, 


The  simplest  of  these  instruments,  called  the  Common  Goni- 
ometer, is  above  represented.  It  consists,  1.  of  a  semicircular  arc 
graduated  to  degrees,  and,  consequently,  measuring  180° ;  2.  two 
arms,  one  of  which,  a6,  is  stationary,  or  admits  only  of  a  sliding 
motion  backward  and  forward,  by  means  of  the  slits  gh,  ik,  The 
other  arm  tums  on  o,  the  centre  of  the  arc,  as  an  axis ;  there  is  also 
a  slit,  no,  in  this  arm.  By  means  of  these  slits,  the  parts  of  the 
arms  below  o,  that  is,  ao^  co,  may  be  shortened,  which  is  found  ne- 
cessary  for  the  measurement  of  small  crystals.  The  faces,  whose 
inclination  is  to  be  measured,  are  applied  between  the  arms  ao,  coj 
which  are  opened  tili  they  just  admit  the  crystal,  and  are  seen  to  be 
closely  applied  on  the  surfaces  of  the  same.  This  may  be  deter- 
mined  by  close  examination,  holding  it  at  the  same  time  up  to  the 
light,  and  observing  that  no  light  passes  between  the  arm  and  the 
plane  of  the  crystal.  The  number  of  degrees  on  the  arc,  betwieen 
k  and  the  leß  edge  of  rf,  (this  edge  being  in  the  line  of  the  centre 
0  of  the  arc,)  is  the  required  angle. 

For  the  purpose  of  measuring  crystals  partially  imbedded,  the 
arc  is  usually  jointed  at  /,  so  that  the  part,  o/",  may  be  folded  back 
on  the  other  quadrant.  When  the  angle  has  been  measured,  the 
arms  are  to  be  secured  in  their  place  by  the  screw  at  o,  and  the  arc 
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reslorcd  to  its  former  position  and  there  fastened  by  the  bar,  mo. 
The  angle  may  now  be  read  off. 

The  arms  somctimes  admit  of  being  separated  from  the  arc,  in 
ordor  to  obtaiii  more  conveiiietitly  the  required  angle.  They  may 
then  be  adjusted  to  the  arc  by  a  simple  contrivunco,  which  will  be 
understood  by  the  observer  without  explanatiou,  and  ttie  angle  read 
off  as  aboye. 

The  results  obtaiiied  with  the  common  goniometet  are  seldom 
within  a  qiiarter  of  a  degree  of  truth.  It  is,  however,  snfficiently 
accurate  for  the  ordinary 
observationsofthemineral- 
ogist.  When  the  crystal  is 
destitiit«  of  liistre,  it  is  in- 
dispensably  necessary.  But 
for  highly  polished  crystala, 
we  have  an  incomparably 
superior  Instrument  in  the 
Reßective  Gottiotneler,  of 
Wollaslon. 

48.  The  reflective  gonio- 
meter  is  represented  m  the 
adjoining  figure. 

The  principle  on  which 

this  inslrument  is  constriic- 

-'X  ted  may  bc  understood,  by 

reference   to  the  foUowing 

figure,  which  represents  a 

crystal,  whose  angle,  abc,  is  required. 

The  eye  at  P,  looking  into  the 
fnce  of  the  crystal,  bc,  observes  a 
rcflccted  inrnse  of  M,  in  the  direct- 
ion  of  PN.  The  crystal  may  now 
be  so  changed  in  its  position,  that 
the  same  Image  is  seen  refiected 
by  the  next  fnce,  and  in  the  same 
direction,  PN.  To  effect  this,  the 
crystal  must  bc  turned  around,  un- 
til  abc  has  the  prcsent  direction  of 
bc.  The  angle  dbc,  measures,  tlierefore,  the  number  of  degrees 
through  which  the  crystal  must  be  turned.  Bnt  dbc,  subtracted 
from  ISO"^,  equals  the  required  angle  of  the  crystal  abc.  The 
crystal  is,  therefore,  passed  in  its  revolution  through  a  number  of 
degrees,  which,  subtracted  frora  180,  gives  the  required  angle. 
This  angle  might  be  measured  by  attaching  the  crystal  to  a  gradu- 
ating  circle,  which  shall  turn  with  the  crystal.  This  is  effected  by 
the  mgenious,  and  beatifully  simple  contrivance  of  Wollaston,  to 
whom  science  is  much  indebted  for  rendering  the  above  principle 
of  optics,  subservient  to  the  purposes  of  the  mJneralc^st. 
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Ali  I»  thti  türnU:  gra/liiatori  to  half  degree^.  By  means  of  die 
vt'iitti'fj  Vy  miriiiti:»  unt  nioasiircd.  The  wheel,  m,  is  attached  to 
iIk'  ffuiiii  axm,  and  iruivc-s  the  grodiiated  circle  together  with  the 
ku{\\ihUu\  rryHtiil.  Th«^  whfs«;!,  7i,  is  connected  with  an  azis  which 
liii^iurfi  throij^li  th<;  nmin  axi^i,  (which  is  hollow  for  the  purpoae,) 
iiiiil  ifM/V(M  rrv;rr'ly  th«;  purts  to  which  the  crystal  is  attached,  in  or- 
ili-r  lo  f&HKJNt  in  its  (uljustrnffnt.  ^Phe  contrivances  for  the  adjust- 
nü'ril  ofthe  cry^Uil,  ure  ut  p,  q^  r.  To  usc  the  instrumenta  it  must 
Sm  |ihi/:cfj  on  a  snuill  stand  or  a  tal)lc,  and  so  elevated,  as  to  allow 
ihn  »liM*rv<T  to  rtüni  his  cU)ows  on  the  table.  The  whole,  thus  firmly 
iirran{(«^l,  is  to  l>c  placcd  in  front  of  a  window,  distant  from  the 
hiiirii;  frr>rn  six  to  twclvc  feet,  and  with  the  axis  of  the  instnunent 
iiiralliH  to  it.  Prcparatory  to  Operation,  a  dark  line  must  be  drawn 
Kilow  the  window  near  the  floor,  parallel  to  the  bars  of  the  window. 

Till)  crystal  is  to  be  attached  to  the  movcahle  plate,  q^  by  a  piece 
of  wi\x^  and  so  arnuigcd,  tliat  the  cdge  of  intersection  of  the  two 
|ilrincN  forniing  the  required  angle,  sliall  l)c  in  a  line  with  the  axis 
nl'the  itiNtramcnt.  This  is  efTected  by  varying  its  Situation  on  the 
pliilfS  y,  or  the  Situation  of  the  plutc  itsclf,  or  by  uicans  of  the  adja- 
«mit  joints  (uid  wheel,  r,  5,  p, 

When  apparently  adjusted,  the  eye  must  be  brought  dose  to  the 
cryNtal,  nearly  in  contact  with  it,  and  on  looking  into  a  face,  part 
of  the  window  will  be  seen  reflected,  onc  bar  of  which  must  be  se- 
UwUtü  for  the  experiment  If  the  crystal  is  correclly  adjusted,  the 
selocted  bar  will  appcar  horizontal,  and  on  turning  the  wheel  n, 
tili  this  bar  as  reflected,  is  observed  to  approach  the  dark  line  Ik»1ow 
seen  in  a  direct  view,  it  will  be  found  to  be  parallel  to  this  dark 
line,  and  ultimately  to  coincide  with  it.  If  there  is  not  a  perfect 
coincidence,  the  adjustment  must  be  altered  until  this  coincidence 
is  obtained.  Continue  then  the  revolution  of  the  wheel,  w,  tili  the 
same  bar  is  seen  by  reflection  in  the  next  face,  and  if  here  there  is 
also  a  coincidence  of  the  reflected  bar  with  the  dark  line  seen  di- 
rect, the  adjustment  is  complete ;  if  not,  alterations  must  be  made, 
and  the  first  face  again  tried.  A  few  successive  trials  of  the  two 
faces,  will  enable  one  to  obtain  a  perfect  adjustment. 

When  adjusted,  180°  on  the  arc  must  be  brought  opposite  0,  on 
the  vernier.  The  coincidence  of  the  bar  and  dark  line  is  then  to 
be  ol)tained,  by  turning  the  wheel  ?i.  As  soon  as  obtained,  the 
wheel,  m,  should  be  turned  until  the  same  coincidence  is  observed, 
by  mean«  of  the  next  face  of  the  crystal.  If  a  line  on  the  gnuluated 
circle  now  corresponds  with  0  on  the  vernier,  the  angle  is  inune- 
di'iUil/  d«;ti;rmined  by  the  number  of  dcgrees  marked  by  this  line. 
If  u*i  hf»'?  corresponds  with  0,  we  must  obscrve  which  line  on  the 
\»*ft%ii-f  r/,ttn'n\t:H  with  one  on  the  circle.  If  it  is  the  18th  on  the 
v*:nnfft  Hh'\  ihe  line  on  the  circle  next  l)elow  0  on  the  vernier 
w,;)c5  l^'V  ,  ih'j  required  angle  is  121°  18';  if  this  line  marks 
J'^V  :j^/;  Om    wjuired  angle  is  125^48^ 

U  0^  oW-/v#r/  18  near  sighted,  and  incapable  of  seeing  the  dark 
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line  at  the  above  distance,  a  slate,  or  board  of  a  similar  form  and 
size,  may  be  secured  on  the  table  at  that  distance  which  best  ac- 
commodates  the  eye,  and  its  upper  edge  used  for  the  bar  of  the 
Window,  and  the  lower,  or  a  line  drawn  on  the  board  parallel  to 
the  Upper,  for  the  dark  line. 

When  great  accuracy  is  required,  and  the  Instrument  is  near  the 
window,  a  cord  extended  across  the  window  may  be  substituted  for 
the  bar. 

One  of  the  most  important  advantages  of  this  Instrument,  is  its 
capability  of  measuring  the  angles  of  crystals  too  minute  for  the 
application  of  the  common  goniometer.  Indeed,  in  general,  the 
smaller  the  cry^tal  the  more  accurate  is  the  result  obtained.  Its 
faces  are  less  frequently  interrupted  by  blemishes,  and  are  more 
perfectly  uniform  planes. 

49.  In  goniometrical  measurements,  a  knowledge  of  the  foUowing 
simple  principle  in  mathematics  is  of  great  importance.  "  The  sum 
of  the  three  angles  of  a  triangle  equals  180°,"  or,  in  more  gene- 
ral terms,  "  The  sunt  of  the  angles  of  a  polygon  equals  ttoice  as 
many  right  angles  as  there  are  sides  less  twoJ^  Ifthere  are  five 
sides,  the  figure  contains  2x(5-2)=6  right  angles  or  54CF. 

If,  (see  figure  to  §  36,)  the  angle  GAE  has  been  measured,  the 
angle  ACF  may  be  determined  according  to  the  above  principle, 
by  subtracting  CAE  from  270°.  For  the  two  angles,  BAC,  BGA, 
since  ABG  is  a  right  angle,  equal  90° ;  also,  BAG,  GAE,  BGA, 
AGF,  added  together,  equal  360°.  Subtracting  the  two  which 
equal  90°,  it  leaves  the  sujn  of  E AG,  FGA,  equal  to  270°,  and,  con- 
sequently,  as  above  stated,  if  EAG  is  determined  we  may  ascertain 
the  value  of  the  other  by  subtracting  from  270°. 

Having  then  measured  EAG,  in  every  instance  when  practicable 
the  angle  FGA  should  also  be  measured.  If  the  sum  of  the  two 
angles  thus  obtained  equals  270°,  we  may  be  quite  confident  of  the 
correctness  of  the  measurement ;  but  if  not,  the  measurement 
should  be  repeated. 

If  the  angle  EBF  is  oblique,  the  sum  of  the  two  angles,  FGA 
and  EAG,  can  be  obtained,  by  subtracting  the  angle  EBF  from 
180°,  which  will  give  the  value  of  the  two  other  angles  in  the  tri- 
angle, viz.  BGA  and  BAG,  and  then  subtracting  the  result  thus  ob- 
tained from  360°.  This  gives  the  sum  öf  the  two  angles  FGA, 
EAG.  For  example,  if  EBF=110°,  180°-110°=70°,  and  then 
360°-70°=2!90°.  If,  therefore,  we  find  by  the  goniometer  that  the 
two  angles  equal  290°,  the  coincidence  between  experiment  and 
calculation  is  quite  sure  proof  of  accuracy.  If  there  is  not  this 
coincidence,  the  measurements  should  be  repeated.  In  this  man^ 
ner  may  errors  be  avoided  in  the  measurements  of  crystals,  which 
would  otherwise  obtain. 

In  the  determination  of  the  primary  of  a  mineral,  the  goniometCT 
alone  is  sufficient  only  when  the  primary  form  is  actually  before 
the  observer,  and  it  is  desired  to  determine  whether  the  inter&cial 
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angles  of  the  prism  are  right  or  oblique ;  also,  if  oblique,  their 
obliquity.  It  performs,  however,  an  important  Service  in  affording 
assistauce  in  the  employment  of  the  other  methods. 

2.    SIMILARITY,   OR   DISSIMILARITY  OF    THE    DIPPERENT    PACES. 

60.  This  method  is  foundcd  on  the  principle,  that  like  crystalline 
faces  are  invariably  similar  in  lustre  and  general  appearance,  and 
that  unlike  faces  may  be  dissimilar  in  these  characters. 

The  faces  may.differ  in  their  lustre  merely,  or  may  be  marked 
by  lines  or  parallel  ridges,  and  consequent  depressions.  The  latter 
are  termed  Striae,  and  such  a  surface  is  said  to  be  striated. 

If  a  right  rectan^lar  prism,  (as  of  iron  pyrites,)  presents  on  ex- 
amination,  similar  Imes  or  Striae  on  the  six  faces,  and  also  a  simi- 
larity  of  lustre,  we  are  led  to  infer,  that  the  primary  is  a  cube.  If 
the  similarity  existed  between  the  surfaces  only,  we  would  conclude 
it  to  be  a  riglit  Square  prism. 

The  difference  of  lustre  of  difFerent  faces  is  frequently  but  slight, 
and  in  general  appearance  they  are  often  very  closely  similar.  We 
are  therefore  conipelled,  in  most  instances,  to  employ  other  methods 
of  arriving  at  the  primary  form.  The  dissimilarity  in  hardness 
may  be  of  some  importance ;  but,  in  general,  it  is  not  sufficiently 
distinct  to  be  determined. 

3.    CLEAVAGE. 

51.  This  method  depends  oh  the  Observation  of  the  form  obtained 
by  cleavage,  in  connexion  with  the  constant  principle,  that  cleavage 
takes  place  witJi  equal  ease  parallel  to  similar  faces,  and  to  those 
only ;  and  that  similar  cleavages  produce  faces  of  similar  lustre, 
(§  26,  27.)  Two  cleavages  are  said  to  be  similar,  when  obtained 
with  equal  difficulty,  or  are  equally  unattiiinable,  as  well  as  when 
effccted  with  equal  ease.  The  following  table  exhibits  the  cleavages 
of  the  several  })rismatic  primaries  : 

Three  similar  cleavages :  Cube  and  Rhombohedron. 

Two  siuiijar  cleavages:  Right  Square  Prism,  Right  Rhombic  Prism,  and  Oblique 
Rhomboidal  Prism. 

Three  dissimilar  cleavages:  Right  Rectangular  Prism,  Right  Rhomboidal  Prism, 
and  Oblique  Rhomboidal  Prism. 

If  we  observe  a  crystal  with  two  similar  rectangular  cleavages, 
and  a  third  unlike  the  other  two,  the  primary,  according  to  the 
above,  is  a  right  Square  prism.  If  the  two  similar  cleavages  are 
obliquely  inclined  to  one  another,  but  at  the  same  time,  at  right 
angles  with  tlie  third,  the  form  is  a  right  rhombic  prism.  We  may 
gpiionilly  distinguish,  when  the  faces  have  oblique  inclinations,  by 
iiispection  nienly ;  in  doubtful  cases,  the  goniometer  may  be  em- 
ploycd.  Wlien  we  observe  three  equal  oblique  cleavages,  the  form 
ander  cousideration  is  rhombohedral ;  if  these  cleavages  are  rectan- 
gular, the  form  is  the  cube. 


DETERMINATION  OF  J»RIMART  FORMS.  37 

Minute  Observation  is  seldom  required  in  the  determination  of 
the  similarity  of  two  cleavages ;  for  the  difference,  if  any  exists,  is 
usually  strongly  marked.  Anhydrite  is  a  Single  exception  to  this 
remaric.  Its  three  rectangular  cleavages  are  quite  similar,  though, 
with  dose  examination,  peculiarities  are  readily  observed  ^n  each 
of  them, 

The  employment  of  this  method  of  determining  the  primary  form, 
is  often  attended  with  considerable  uncertainty,  arising  from  the 
existence  of  other  cleavages  in  crystals,  besides  those  parallel  to  the 
faces  of  the  primary.  Some  reference  to  this  subject  has  already 
been  made  in  §  27,  b,  where  it  is  stated  that  a  rhombic  prism  may 
have  the  cleavaffe  of  a  rectangular  prism,  and  vice  versa.  In  these 
cases,  we  must  decide  from  analoe^,  either  assuming  those  planes 
to  be  primary,  parallel  to  which  cleavage  is  obtained  with  the  great- 
est  facility,  or,  in  some  instances,  those  which  are  of  the  most  fre- 
quent  occurrence.  The  instances  are  very  numerous  in  which  this 
character  entirely  fails  of  affording  any  assistance,  on  account  of 
the  difficulty  with  which  cleavage  is  obtained.  Occasionally,  we 
may  be  giiided  by  the  cleavage  joints,  which  are  sometimes  apparent 
when  cleavage  is  unattainable. 

4.    SITUATION  OF  SECONDARY  PLANES. 

52.  This  is  the  most  important  of  the  four  methods  for  the  determi- 
nation of  the  primary  of  a  crystal.  It  will  merely  lead  us,  how- 
ever,  to  the  class  to  which  the  crystal  belongs,  as  all  the  forms  of 
the  same  class  may  have  the  same  secondaries.  For  example ;  the 
rhombic  prism  may  occur  under  the  form  of  a  secondary  rectangu- 
lar, and  all  the  modifications  of  a  rectangular  prism,  may  be  referred 
to  a  right  rhombic,  (§  10.)  But  for  the  determination  of  a  mineral, 
a  knowledge  of  the  class  is  usually  sufficient.  This  being  known, 
by  an  examination  of  the  angles,  if  convenient,  and  other  charac- 
ters,  we  soon  arrive  at  the  name  sought.  Generally  the  planes  on 
two  or  three  edges,  or  on  an  angle  or  two,  are  sufficient  for  this  pur-, 
pose,  and,  consequently,  an  imperfect  crystal  is  often  adequate  to 
give  füll  information.  The  goniometer  may  frequently  afford  as- 
sistance, but  usually  the  results  may  be  obtained  by  mere  inspection. 

53.  The  principles  of  this  method  have  already  been  laid  down  in 
§  28 ;  they  depend  on  the  law,  that  similar  parts  of  a  crystal  are 
similarly  modified.  According  to  this  law,  the  following  table  is 
constructed,  in  which  the  peculiarities  of  the  Situation  of  secondary 
planes  in  each  class,  are  so  laid  down,  that  the  whole  may  be  com- 
prehended  at  a  single  glance. 

The  Position  of  the  right  rhomboidal  prism,  assumed  in  the  table, 
is  that  represented  in  fig.  88.  The  peculiarities  of  its  secondary 
planes,  with  reference  to  its  Situation  on  its  rhomboidal  base,  are 
described  in  a  note. 
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In  the  determination  of  the  similarity  or  dissimilarity  of  planes, 
the  following  laws  are  of  the  utmost  importance,  and  their  applica- 
tion  will  often  prove  a  similarity,  where,  from  the  great  dissimilarity 
in  the  size  of  the  planes,  it  was  not  supposed  to  exist. 

1,  Planes  equally  inclined  to  the  same  plane,  are  similar^ 

2.  Planes  equally  inclined  to  similar  planes,  are  similar.  ^ 

54.  The  following  are  a  few  examples  of  the  mode  of  applying 
this  table.  We  may  select,  first,  fig.  1,  of  the  species  ircm  pyrites. 
Its  primary  form  is  required. 

We  inquire,  first^  are  all  the  edges  similarly  modified  ?  We  ob- 
serve  that  they  are ;  and,  therefore,  the  crystal  belongs  to  the  mono- 
metric  System.  The  particular  primary  may  be  determined  by 
either  of  the  three  preceding  methods. 

The  perfect  symmetry  in  the  forms  of  this  class  is  so  remarkable, 
that  a  cursory  glance  will  distinguish  them  immediately  from  any 
of  the  other  classes,  without  a  particular  examination  of  the  above 
fact. 

Respecting  a  figure  of  calcareous  spar,  (see  the  description  of  this 
species,  in  the  descriptive  part  of  this  treatise,)  we  ask  the  same  ques- 
tion,  but  find  that  all  the  edges  are  not  similarly  modified,  and  the 
angles  are  not  truncated  or  beveled.  The  general  appearance  of  the 
crystal  alone  would  distinguish  it  from  the  monometric  forms.  We 
proceed  and  inquire,  second^  Is  the  number  of  similar  planes,  at  each 
extremity  of  the  crystal,  in  any  instance,  either  three  or  a  multiple 
of  three  1  We  observe,  in  the  figure,  one  R  at  the  upper  end,  and 
two  at  the  lower.  These  latter  must  have  their  opposites  above, 
and,  therefore,  there  are  three  R  s  at  the  upper  extremity.  This  is 
sufficient  to  decide  the  question  in  the  afllrmative.  But,  looking 
farther,  we  also  find  that  there  are  three  planes  e,  two  are  visible 
at  the  upper  extremity,  and  the  third  is  seen  below.  In  these  ex- 
cuninations,  it  may  be  taken  as  an  invariable  rule,  that  the  num- 
ber of  faces  of  any  one  kind,  represented  at  both  extremities  of  a 
figure  of  a  crystal,  indicates  the  number  actually  existin^  at  each 
extremity,  and  for  the  reason  that  each  face  has  one  similar  to  it, 
diagonally  opposite.  Hemihedrism  produces  some  exceptions,  but 
they  will  cause  no  difiiculty  in  the  application  of  the  above  prin- 
ciple. 

To  continue,  we  observe,  on  this  principle,  six  planes  e',  at  each 
extremity,  six  planes  c',  three  planes  a'^  and  a' ;  so  that,  in  every 
instance,  the  number  of  planes  of  the  same  kind  is  either  three,  or 
a  multiple  of  three.  The  same  will  prove  to  be  the  fact  with  the 
figures  of  apatite,  quartz,  (fcc. 

We  therefore  conclude,  that  this  crystal  has  either  a  rhombohe- 
dron  or  a  hexagonal  prism,  as  its  primary ;  that  is,  it  belongs  to  the 
class  Tetraxona.  We  may  infer,  that  the  rhombohedron  is  the 
primary,  from  the  occurrence  of  only  three  planes  of  some  kinds ; 
the  hexaeonal  prism  is  always  modified  with  at  least  six  planes  of 
each  kind,  at  each  extremity.    See  fi^tres  of  crystals  of  beryl,  &c. 
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For  farther  elucidation,  we  may  consider  figiires  of  the  species 
pyroxenc  and  anorthite.  In  answer  to  the  first  and  second  queries, 
with  respect  to  these  figures,  we  receive  a  negative  reply.  There 
are  not  three  planes  of  any  one  kind  at  either  extremity  of  these 
crystals.  We,  henee,  make  the  third  inqiiiiy,  are  the  front  supe- 
rior  basal  edges  and  angles  modified  in  the  same  manner  as  those 
below,  or  the  posterior  aboye  7  This  is  not  true  with  either  figure. 
In  the  figure  of  pyroxene,  the  plane  a  has  no  corresponding  one 
above ;  so,  also,  there  are  two  planes  on  an  inferior  basal  edge  of 
anorthite,  and  but  one  on  the  corresponding  superior.  Other  planes 
concur  in  deciding  the  question  in  the  negative  :  but  a  Single  in- 
stance  is  siifficient. 

The  figiires,  therefore,  belong  to  oblique  prisms,  and  may  be  of 
the  class  Monoclinata  or  Triclinata, 

We  then  make  the  subordinate  inquiry,  Are  there  two  adjacent 
or  approximate  similar  planes  in  these  crystals.  In  the  figure  of 
pyroxene  we  observe  two  similar  Ms.  \i  we  douhted  their  sim- 
ilarity,  we  might  decide  it  by  finding  with  the  goniometer,  that  c 
inclined  equally  on  these  planes.  Cur  conclusion  is  tlien  imme- 
diate,  that  the  crystal  belongs  to  the  Monoclinate  System.  We 
might  also  observe  the  pairs  of  faces,  ö,  ö,  at,  a,  &c.,  and  thus 
could  dispense  with  any  measurement. 

Oll  examiniiig  the  figure  of  anorthite  with  the  samc  iiupury,  we 
find  no  adjacent  or  approximate  similar  planes ;  no  plnne  on  tho 
edge  P :  T,  corresponding  wiili  that  on  the  edge  P :  M.  The  planes 
•ö,  a-,  which  appear  to  be  similar,  are  uiilike  in  their  inclinations, 
and  are  therefore  dissimilar.  Indeed,  look  the  whole  figure  throngh, 
we  find  no  two  similar  planes.  We  hence  have  no  rooni  for  a 
doubt,  that  this  crystal  is  triclinate, 

Again.  With  a  view  of  examining  fig.  2,  of  the  species  heavy 
spar^  we  make  the  same,  first ^  second ^  and  third  imiuiries,  luid 
find  that  the  reply  to  cach  is  in  the  negative.  We  ol)serve,  that  the 
similar  planes  are  not  in  any  instance  a  multiple  of  three,  tliat  there 
are  similar  planes,  a  a,  a  a<f^e^  at  each  extremity  in  front.  We, 
therefore,  continue  the  investigation,  by  makiiig  the  fourth  inquiry, 
Are  there  in  each  instance,  four  or  eight  similar  secondary  planes 
at  the  extremities  of  the  crystals,  or  are  there  but  two,  and  not  more 
than  four,  of  some  planes  7  We  observe  but  two  planes,  a.  We 
nced  look  no  farther ;  the  crystal  belongs  to  the  trimetric  System. 
If  we  look  farther,  we  find  only  two  planes,  a,  and  four  planes,  ö. 
If  these  four  planes  were  the  only  secondaries  at  cach  extremity,  it 
would  be  necessary  to  look  to  the  planes  on  the  edges,  and  ask, 
fifthly^  Are  all  the  lateral  edges  similarly  tnincated  or  beveled  l 
ßut  evidently,  the  plane  c  differs  from  plane  e.  This  decides  jigain 
the  figure  to  represent  a  trimetric  solid.  With  relerence  to  li<r.  ä,  of 
idocrase,  we  observe  the  lateral  edges  similarly  tnincated  and  bev- 
eled ;  we  also  find  eight  planes,  o',  o"^  o*"^  o*.  &c.  Tlie  coiichision 
is  therefore  drawn,  without  hesitation,  that  the  figure  belongs  to  a 
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dimetric  crystal,  and  has  a  right  Square  prism,  or  a  square  octahe- 
droQ  for  its  primary. 

The  reader  is  advised  to  select  from  the  figures  in  the  descrip- 
tive  part  of  this  treatise,  and  attempt  to  apply  the  above  principles, 
in  Order  to  become  fuUy  acquainted  with  them.  In  their  applica- 
tion,  if  the  crystal  has  a  prismatic  form,  we  may  consider  any  of 
the  faces  of  the  prism  as  lateral  planes,  (with  this  restriction,  that 
if  one  of  two  similar  planes  be  selected,  the  other  must  also  be,)  for 
the  above  interrogations  will  apply  equally  well,  whatever  selection 
be  made,  and  the  conclusions  will  be  equally  correct.  Thus,  in 
the  figure  of  heavy  spar,  we  may  assume  e  and  e  for  primary  planes, 
and  still  the  conclusion  will  be  obtained,  that  the  crystal  is  tri- 
metric. 

DIFFICÜLTIES  IN  TÖE  DETERMINATION  OF   A   PRIMARY  ARISING 

FROM  PSEÜDOMORPHISM. 

55.  A  pseudofnorphous  crysieU,  is  one  which  possesses  a  form 
that  isforeign  to  it^  and  which  it  has  received  from  som^e  other 
cause^  distinct  from,  its  own  power s  of  crystallization. 

Pseudomorphous  crystals  may  arise  in  oifferent  ways ;  either  by 
the  infiltration  of  foreign  matter  into  the  cavities  of  decomposed 
cr3rstal3 ;  by  the  external  accretion  of  foreign  matter  on  the  sur- 
faces  of  crystals ;  or  by  a  decomposition  of  a  mineral,  and  its  grad- 
ual  replacement  by  another  possessin^  some  points  of  resemblance 
with  the  original  mineral  in  its  chemical  Constitution. 

The  two  first  methods  are  readily  comprehended;  in  the  first, 
the  cavity  acts  the  part  of  a  mould^  and  gives  all  its  peculiarity  of 
form  to  the  mineral  that  may  infiltrate  mto  it ;  in  the  second,  a 
series  of  coatings  are  supposed  to  be  formed  around  a  crystal  and 
thus  to  produce  a  solid,  presenting  the  form  of  the  included  crystal, 
thouffh  entirely  different  in  chemical  composition.  The  last  method 
statea  above,  is  by  far  the  most  frequent  source  of  pseudomorphs, 
though  the  process  by  which  they  have  been  formed  is  often  very 
obscure.  A  number  of  changes  of  this  kind  have  been  described 
by  Haidinger,  in  vols.  ix  and  x,  of  Brewster's  Edinburgh  Journal. 
Specular  iron,  the  form  of  whose  crystals  is  rhombohedral,  has  been 
observed  in  regulär  octahedrons,  which  is  the  primary  of  magnetic 
iron  ore,  The  crystal,  originally,  belonged  to  the  latter  species ; 
but  a  change  of  composition  has  taken  place,  without  an  accom- 
panying  change  in  the  external  form.  Mametic  iron  consists  of 
one  atom  of  protoxyd,  and  two  of  peroxyd  of  iron ;  specular  iron, 
of  pure  peroxyd  of  iron :  the  only  change  required,  therefore,  is 
an  additional  Oxydation  of  the  protoxyd  of  iron,  by  which  the 
whole  becomes  peroxyd  or  specular  iron.  In  a  similar  manner, 
crystals  of  carbonate  of  lead,  or  white  lead,  are  occasionally  changed 
into  miniumj  or  oxyd  of  lead,  without  the  least  alteration  in  exter- 
nal form,  the  Striae  of  the  sur&ce  remaining  perfect.    Similarly, 
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minium  may  present  the  form  of  galena ;  Witherite,  or  carbonate  of 
barytcs,  the  form  of  sulphate  of  t^rytes  or  heavy  spar ;  tungstate  of 
iron  or  woIfram,  the  form  of  tungstate  of  lime,  icc.  In  the  last 
instance,  there  is  merely  a  Substitution  of  iron  for  Urne,  which 
would  readily  take  place,  provided  iron  were  present,' if  any  decom- 
posing  agent  should  remove  the  lime.  Forms  of  this  kind  have 
been  observed  at  Monroe,  Conn.  Other  instances  of  moie  diflBicult 
explanation,  are.  the  pseudomorphs  of  Prehnite,  imitative  of  anal- 
Cime ;  of  steatite,  imitative  of  quartz  or  calcareous  spar ;  of  quarCZy 
imitative  of  fluor  or  calcareous  spar.  Haidinger  supposes,  with 
respect  to  the  last,  that  "  water,  charged  with  carbonic  acid,  and  by 
that  means  holding  silica  in  Solution,  may  have  dissolved  the  ori- 
ginal species,  and  dcposited  the  siliccous  matter  in  its  stead."  It 
has  long  been  disputed,  whether  the  crystals  of  Serpentine  were 
pseudomorphous.  This  subject  has  lately  been  investi^ated  by 
A.  Quenstcdt,  {Annalen  der  Physik,  etc.  No.  11.  1835,)  who  finds 
them  identical  in  form  with  crystals  of  chrysolite,  and  shows,  that 
the  change  requires  merely  an  addition  of  water,  and  a  removal  of 
a  part  of  the  magnesia,  and  may,  therefore,  be  eflfected  by  the  very 
common  agents,  aqueous  vapor  and  carbonic  acid.* 

It  may  be  doubted  whether  the  first  species  of  pseudomorphism 
pointed  out  above,  ever  takes  place  in  nature.  More  probably, 
those  cases  which  have  been  supposed  instances  of  it,  would  more 
correctly  be  referred  to  the  last  method. 

Pseudomorphous  crystals  are  distin^iished,  generally,  by  their 
rounded  angles,  dull  surfaces,  destitutioii  of  cleavage  joints,  and 
often  granulär  composition.  Their  surftices  are  flrequently  drusy, 
or  covered  with  mmute  crystals.  Occasionally,  however,  the  re- 
semblance  to  real  crystals  is  so  very  perfect,  that  they  are  distin- 
guished  with  difficulty.  A  total  want  of  cleavage  is  their  most 
const€Uit  peculiarity. 


CHAPTER  IV. 

COMPOUND  CRYSTALLINE  STRÜCTÜRE. 

56.  The  Compound  crystalline  structure  of  minerals  may  arise 
either  from  a  modification  of  ihe  regulär  laws  of  crystallization,  re- 
sulting  from  the  nature  of  these  laws,  or  a  modification  produced 
by  the  influence  of  other  causes,  in  connection  with  these  laws. 


♦  Serpentine  is  represented  by  the  following  fonnula : — 

3%  H^+2»i^  Sr»  and  chrj-solite  by  Mg^i. 

If  to  four  atoms  of  chrysolite  =M^'^*=2M^'^^+M^,  we  add  6  atoms  of  watcr 

=6H,  we  obtain  for  Serpentine,  2Mg^+3MgH^,  together  with  ihree  atoms  of 
magnesia,  which  are  separat ed  from  the  Compound. 
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In  the  first  case,  ihe  umieral  still  presents,  extemally,  crystallina 
&ces,  and  the  individuals  consist  of  two  or  more  crystals  intimately 
nnited  in  their  internal  stmcture.  They  are  called  Compound  or 
TVin  Crystals. 

The  second  kind  of  Compound  structure  ia  ezemplified  in  speci- 
mens  which  are  said  to  be  imperfectly  crystaliine,  and  whlch  are 
a^regations  of  numerous  imperfect  crystals,  eiiher  latfirally  ap- 
p^ed,  as  in  the  fibrous  structure,  or  confusedly  miogled,  as  in  min- 
erals  of  a  granulär  structure. 

1.    COMPOUND  CSYSTALS. 

67.  Compound  crystals  are  Ihe  ancdogues  of  monsters  in  the 
animal  kingdom.  They  may  be  composed  of  two  united  crystals, 
or  of  seTeral. 

Compound  Crystals,  composed  of  two  individucds,  or  Twin 
Crystals. 

Bepresentadons  of  some  of  ihese  Compound  forms  are  given  in 
figs,  13,  14,  15,  16,  PI.  III.  Their  structure  may  be  itnitated  by 
cutting  a  model  of  a  crystal  in  two  halves,  inverting  ouc  of  the 
halbes,  or  revolving  it  löO'-',  and  tlien  applying  it  ihus  inverted  to 
the  other  half,  bringing  the  same  surfaces  iu  contact  that  were  sepa- 
rated.  Fig.  123  is  an  octahedron,  which  is  represented  as  cut  in 
two  in  the  plane,  a,  b,  c,  d,  e,  f.  If  we  now  revolve  one  half  60°  or 
ISO^,  and  reapply  it  to  the  other,  it  produces  the  ibrma  in  fig.  129. 

If  a  rhombic  prism  is  divided  in  a  vertical  plane,  parallel  to  a 
lateral  iäce,  (üg.  130,)  as  it  were  on  an  axis  passing  from  M  to  the 
opposite  face,  tne  form,  (fig.  131,)  is  obtained.  This  is  easily  veri- 
fied  by  actual  experiment. 

If  the  same  rhombic  prism  were  divided  in  the  diagonal  section, 
and  a  similar  revolution  of  one  half  were  made,  no  Iwin  crystal 
would  result.  But  were  the  prism  an  oblique  rhombic,  in  which 
case,  the  base  would  be  inclined  to  the  lateral  planes,  a  solid  simi- 
lar to  that  in  fig.  14,  PI.  III.,  would  be  obtained. 


The  first  of  the  above  ßgiires  is  a  right  Square  prisrn,  terminated 
by  four  sided  pyramids.    This  solid  we  may  bisect  in  the  plane, 
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which  is  a  diagonal  scction  passin^  from  one  solid  angle  to  the  op- 
posite.     One  half  inverted  and  applied  to  the  other  produces  fig.  8. 
We  have  thus  described  all  the  kinds  of  twin  crystals  compomd 
of  two  individuals,  that  occur  in  nature. 

1.  In  the  first^  composition  was  effected  parallel  to  a  primary 
face. 

2.  In  the  second^  parallel  to  a  plane  on  an  edge. 

3.  In  tlie  third^  parallel  to  a  plane  on  an  angle. 

The  plane  on  iui  edge  referred  to,  is  the  truncating  plane  of  the 
same,  or  what  corresponds  to  it  in  the  inequilateral  primaries ;  that 
is,  it  has  the  simple  ratio  I  A :  1  B,  (§  35.)  Also  the  plane  on  an 
angle  is  the  tnincating  plane  of  the  same,  or  that  which  has  the 
simple  ratio  1  A :  1  B :  I  C. 

The  twin  crystals  produced  by  the  above  methods,  will  hereafter 
be  described  as  twin  crystals  of  the  /fr*/,  second,  and  third  kinds. 

Composition  parallel  to  some  other  plane  on  an  edge,  or  anrie, 
occasionally  occiirs  in  crystals  which  are  hemihedrally  modified, 
or  which  invariably  present  a  certain  secondary  form,  proving 
some  peculiarity  in  the  nature  of  the  attractions  by  which  the 
crystal  is  governed. 

These  crystals  may  be  modificd  by  secondary  planes  in  the  same 
manncr  as  simple  crystals,  and  thus  are  often  produced  some  of  the 
niost  complex  solids  that  engage  the  attention  of  the  crystallogra- 
pher. 

Fig.  16,  PI.  III.,  is  a  scalene  dodecahedron  of  calc  spar,  in  which 
composition  has  apparently  taken  place,  parallel  to  a  horizontal 
section  through  its  centre.  By  considering  the  Situation  of  the 
primary  rliombohedron  in  this  solid,  it  is  perceived  that  the  com- 
position is  parallel  to  the  plane  truncating  the  terminal  solid  angle, 
and  is,  consequcntly,  of  the  third  kind.  ^his  figure  presents  none 
of  the  faces  of  the  rhombohedron,  which  indicates  the  perfect  union 
that  exists  between  the  two  individuals,  or  rather.  tliat  their  union 
was  cotemporaneous  with  the  commencement  of  their  formation, 
and  proceeds  from  the  double  nature  of  the  first  stone  that  was 
laid  in  the  construction  of  the  crystal.  These  forms  are,  in  this 
resi>ect,  distinct  from  a  kind  of  comjx)und  crystal,  arising  from 
the  Union  of  two  crystals  some  time  subsequent  to  the  conunence- 
ment  of  th(jir  formation.  The  forms  above  described,  are  connatal 
Compound  crystal,  those  just  referred  to,  postnatal ;  the  commence- 
mencement  of  the  former  being  cotemporaneous  with  that  of  the 
crystals  composing  them,  while  in  the  latter,  it  is  subsequent  to  the 
same. 

Co?npou7id  Crystals,  composed  of  7nore  than  two  Individuals, 

58.  The  same  kind  of  composition  often  takos  place  parallel  to  more 
than  one  primary  faco,  edge,  or  angle,  and  thus  are  produced  Com- 
pound crystals,  composed  of  several  individuals.  Fiß^.  3.  PI.  IV., 
is  a  hexagonally  prismatic  crystal  of  white  lead,  in  which  composi- 
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tion  has  taken  place  parallel  to  two  primary  faces.  This  crystal  re- 
sembles  a  secondary  to  a  rhombohedron  or  hexagonal  prism,  but  is 
distinguished  by  the  inequality  of  its  lateral  anales.  Fig.  6,  PL  IV., 
is  a  Stellated  form  of  carbonate  of  lead,  in  which  the  composition 
is  parallel  to  all  the  lateral  faces. 

This  subject  will  be  continaed  more  at  length  in  a  future  sec- 
tion  when  treating  of  the  internal  structure  of  crystals. 

Compound  crystals  may  usually  be  distinguished  by  their  re- 
entering  angles,  or  by  the  Striae  on  their  surface.  These  Striae  meet 
at  an  angle  in  the  line  where  composition  has  taken  place.  (See  a 
figure  of  a  Compound  crystal  of  chrysoberyl.) 

It  is  very  possible  that  twins  of  the  first  kind  may  occur  in  the 
rectangular  prisms,  which  are  not  distinguishable  on  account  of 
the  rectangularity  of  the  crystals.  An  attempt  to  form  a  twin  crys- 
tal of  the  first  kind  out  of  a  rectangular  prism,  that  would  exhibit 
its  Compound  structure,  would  be  ineffectual.  It  requires  obliquity 
in  some  of  the  interfacial  angles.  Some  undoubted  instances  of 
the  occurrence  of  a  Compound  nature,  in  crystals  of  this  kind,  have 
been  detected  by  Sir  David  Brewster,  by  the  assistance  of  polarized 
light. 

Postnatal  Compound  Crystals. 

59.  We  have  already  defined  postnatal  twins,  to  be  those  in  which 
the  composition  has  taken  place,  after  each  crystal  had  attained 
some  considerable  size.  Figure  9,  of  quartz,  represents  one  of  these 
double  crystals.  The  simple  crystals  in  these  instances  are  uni- 
formly  united  by  similar  parts,  and,  consequently,  have  their  simi- 
lar  faces  parallel. 

Groups  of  crystals,  consisting  of  aggregations  of  crystals  of  va- 
rious  sizes,  are  frequently  instances  of  postnatal  composition.  Often, 
however,  the  aggregation  is  very  irregulär. 

The  doubly  geniculated  crystals  are  instances  of  a  second  kind  of 
postnatal  Compound  crystal.  One  of  the  forms  is  represented  in 
fig.  12,  PI.  IV.  These  geniculations  were  evidently  formed  after  the 
crystal  had  attained  some  size,  and  not  at  the  commencement  of  its 
formation.  (For  a  more  particular  account  of  the  structure  of 
these  forms,  see  the  remarks  on  Crystallography,  (§  74 — 79.) 

2.  AGGREGATIONS  OF  IMPERFECT  CRYSTALS. 

60.  The  greatel-  part,  and  probably  all,  of  the  specimens  of 
minerals  that  occur  on  our  globe,  may  be  described  as  aggregations 
of  imperfect  crystals.  Even  those  whose  structure  appears  the 
most  purely  impalpable,  and  the  most  destitute  intemally  of  any 
similarity  to  crystallization,  are  probably  composed  of  crystalline 
grains.  An  examination  of  Chalcedony  by  means  of  polarized  light, 
by  Sir  David  Brewster,  has  proved  this  to  be  tnie  with  respect  to 
this  mineral,  and  few  speciea  occur  which  appear  to  the  eye  more 
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perfect  specimens  of  a  complete  absence  of  crystallization.  Indeed, 
what  is  still  more  remarkable,  acconjing  to  Sir  David  Brewster, 
"  the  phenomena  of  polarization  have  proved  that  the  jellies  of 
oranges  and  gooseberries  are  really  crystallized,  and  that  they  even 
possess  double  refraction."*  We,  consequently,  shall  includeunder 
the  above  head,  all  the  remaining  varieties  of  structure  in  the  min- 
eral  kingdom.  The  only  certain  exceptions  are  liquids  and  gases, 
and  these  are  so  few,  and  require  so  few  remarks,  that  a  separate 
caption  for  them  is  thought  unnecessary. 

The  individiials  composing  imperfectly  crystallized  üidividuals, 
may  be 

1.  Columns,  or  ßbres,  in  which  case  the  structure  is  columfiar. 

2.  Thin  lamincB^  producing  lamellar  structure. 

3.  Grains,  constituting  the  granulär  structure. 

1.  Colvmnar  Structure. 

61.  A  mineral  possesses  the  columnar  structure,  when  it  is  com- 
posed  of  elongated  columns.  These  columns  vary  much  in  their 
relative  Situation,  and  produce  several  varieties  of  the  columnar 
stnicture. 

Fibrous ;  when  the  colunms  or  fibres  are  parallel.  Ex.  gypsum, 
asbestus. 

Reticulated  ;  when  the  fibres,  or  columns,  cross  in  various  direc- 
tions,  and  produce  an  appearance  having  some  resemblance  to 
a  net. 

Stellated,  or  stellular;  when  they  radiate  from  a  centre  in  all 
directions,  and  produce  a  star-like  appearance.  Ex.  stilbite,  gyp- 
sum. 

Radiated,  divergent ;  when  the  crystals  radiate  from  a  centre, 
but  not,  necessarily,  so  as  to  produce  stellar  forms.  Ex.  quartz, 
gray  antimony. 

ölobular,  reniform  ;  when,  by  radiatin^  from  a  centre  in  every 
direction,  a  spherical,  hemisphencal,  or  kianey-shaped  form  is  pro- 
duced.  When  attached  as  they  usually  are  to  the  surface  of  a  rock, 
these  are  described  as  implanted  globules.  If  the  snrface  of  the 
globular  masses  is  rough  with  minute  terminations  of  small  crys- 
tals, it  is  described  as  drusy.  This  term  is  also  applied  to  other 
varieties  of  structure,  with  surfaces  similarly  roughened  by  crys- 
tallization. 

Botryoidal ;  when  there  is  a  tendency  to  radiation  from  a  centre, 
and  the  surface  formed,  is  covered  with  rounded  prominences.  The 
name  is  derived  from  the  Greek,  UTp)^^  a  bunch  of  grapes.  Ex. 
hasmatite,  Chalcedony. 

Mammillary ;  resembles  the  botryoidal,  but  is  composed  of 
lorger  prominences. 


•  Brewstcr's  Ed.  Jonr.  Vol.  10,  p.  88. 
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The  fibres  are  described  as  filiform  or  capiUary,  when  very 
slender  and  much  elongated. 

Stalactitic ;  when  the  fibres  radiale  from  a  central  column. 

This  term  is  generally  applied  to  minerals  of  a  certain  mode 
of  formation  rather  Ihan  peculiarity  of  internal  stnicture.  Those 
fonns  are  called  staiactites  which  have  been  produced  by  the 
percolation  of  water,  holding  in  Solution  some  mineral  matter, 
through  the  rocky  roofe  of  cavems,  or,  it  may  be,  small  cavi- 
ties.  The  evaporation  of  the  water  produces  a  deposit  of  the  mine- 
ral matter,  and  gradually  fonns  a  long*  pendant  cylinder  or  cone. 
The  internal  stnicture  may  be  perfectly  crystalline,  or  may  con- 
sist  of  fibres  radiating  Ifrom  the  central  colunm.  Carbonate  of  lime 
is  the  principal  mineral  that  presents  the  above  forms.  It  is  ob- 
served  also  in  Chalcedony,  Gibbsite,  brown  iron  ore,  and  many  other 
species. 

2.  LameUar  Stnicture, 

62.  The  stnicture  of  a  mineral  is  lamellar,  when  composed  of 
plates  or  leaves.    The  laminse  may  be  curved  or  straight,  and  thus 

S've  rise  to  the  curved  lamellar,  and  straight  lamellar  stnicture. 
X.  tabular  spar,  some  varieties  of  gypsum,  talc,  &c. 

3.  ChrantUar  Structure. 

63.  The  granulär  particles  of  composition  differ  much  in  their 
size.  When  very  coarse,  the  mineral  is  described  as  eoarsely  granr 
ular  ;  when  fine,  aa  finely  granulär ;  and  if  not  distinguishable  by 
the  naked  eye,  the  stnicture  is  tern^d  impcdpable,  Examples  of 
the  first  may  be  observed  in  granulär  carbonate  of  lime,  colo- 
l^onite,  the  coccolite  variety  of  pyroxene ;  of  the  second,  in  some 
varieties  of  specular  iron ;  of  the  last,  in  Chalcedony,  opal,  and 
most  of  the  mineral  species 

The  above  terms  are  indefinite,  but  from  necessity,  as  there  is 
every  degree  of  fineness  of  stnicture  in  the  mineral  species,  from 
the  perfectly  impalpable,  through  all  possible  shades,  to  the  coarsest 
granulär. 

Globular  and  reniform  shapes  are  occasionally  presented  by  min- 
erals of  a  lamellar  or  granulär  structure. 
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SECTION   II- 

CRYSTALLOGENY. 

64.  The  foUowing  remarks  on  Crystallogeny,  or  the  formation 
of  minerals,  will  be  distributed  in  two  sections. 

1.  The  theoretical  part,  in  which  will  be  considered  the  various 
theories  which  have  been  adduced  to  account  for  the  structure  of 
crjrstals,  and  a  particular  account  of  that  which  appears  to  be  most 
consistent  with  observed  facts. 

2.  The  practical  part,  including  the  difierent  processes  of  crys- 
tallization  and  the  attendant  circumstances. 


CHAPTER  L 
THEORETICAL  CRYSTALLOGENY. 

THEORIES  OF  VARIOUS  AVTHORS. 

66.  The  question  naturally  arises  in  the  mind  of  the  Student  of 
nature,  what  are  the  laws  by  which  molecules  are  superimposed  on 
molecules  in  perfect  order,  and  these  tiny  yet  wonderful  specimens 
of  architecture  constructed?  What  is  this  crystallogenic  attraction? 
What  the  nature  of  the  ultimate  particles  of  matter? 

Speculations  on  these  subjects  hare  displayed  the  ingenuity  of 
men  of  science  in  various  ages  of  the  world.  The  Grecian  phi- 
losophers, to  account  for  the  various  phenomena  in  nature,  ima^- 
gined  these  ultimate  particles  or  atoms  to  be  at  different  times, 
"round,  oval,  lenticular.  flat,  gibbous,  oblong,  conical,  smooth, 
rou^h,  quadrilateral,"*  and,  to  afford  these  atoms  the  means  of 
uniting  in  the  production  of  Compounds,  provided  them  with 
hooks.  Such  crudities  are  evidence  of  the  utter  fiitility  of  study- 
ing  material  nature,  in  the  same  manner  as  immaterial,  relying 
on  thought — aided,  it  may  be,  by  the  sensations,  but  unassisted  by 
any  inquiries  into  the  nature  of  matter  itself— for  a  knowledge  of 
the  qualities  of  matter.  The  investigations  of  modern  times  have 
not,  indeed,  answered  the  query,  what  is  this  plastic  power  in  na- 
ture ;  but  they  have  led  philosophers  to  be  satisfied  with  calling  it 
by  the  general  appellation,  attraction  ;  a  term  rather  expressive  of 
the  fact,  that  the  particles  combine,  than  explicative  of  the  nature 
of  this  power. 

♦  Epicurus. 
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This  subject  lay  uninvestigated,  and  possibly  unthought  of, 
from  the  times  of  the  ancient  philosophers  tili  the  13th  Century.* 
From  the  13th  to  the  17th  Century,  appeared  Albertus  Magnus,t 
Agricola,?  Caesalpinusji  Boethis  de  Boot, II  Baptista  von  Helmont,1[ 
Christian  Huygens,**  Boyle,tt  and  many  others,  who  advanced  va- 
rious  hypotheses  as  to  the  seeds  of  crystals,  their  gcTieration,  &c. 
But,  excepting  Huygens,  who,  in  a  very  recondite  treatise  first  de- 
veloped  the  doubly  refracting  nature  of  Iceland  spar,  and  inferred 
that  its  elementary  particles  were  spheroids  to  account  for  this 
peculiar  refraction,  none  made  any  real  improvements  on  the  spec- 
ulations  of  their  predecessors. 

With  Nicolaus  Steno,  towards  the  latter  part  of  the  17th  Century, 
commences  a  new  era.  This  author  examined  minutely,  the  dif- 
ferent  forms  of  several  minerals  and  accurately  described  them* 
He  also  first  noted  the  important  fundamental  fact  in  Crystallogra- 
phy,  afterwards  rediscorered,  that,  althongh  the  faces  of  crystals 
are  subject  to  frequent  variations  of  form^  their  inclinations 
remain  constant.tl  In  the  commencement  of  the  18th  Century, 
Gulielmi'ni  published  on  the  crystallizations  of  the  salts,  where  he 
advanced  another  principle  equally  fundamental,  that  cleavage  in 
crystals  of  the  same  substance  yields  constantly  the  same  forms, 
Gulielmini  was  led,  by  these  observations,  to  the  same  conclusions 
as  the  Abbe  Haüy,  namely,  that  the  elementary  corpuscles  of  bodies 
possessed  those  simple  forms  which  may  be  ootained  from  crystals 
by  cleavage.§§    He,  however,  neglected  to  extend  his  investigations 


*  Manj  of  the  foUowing  facts  have  been  clted  from  a  valuable  work  on  the  his- 
toiy  of  Crystallography,  by  Dr.  C.  M.  Marx,  entitled,  OeschichU  der  CrystaUkunde^ 
314  Dp.  8vo.  Carlsruhe  und  Baden.  1825. 

t  De  Mineralibus  et  Rebus  Metallicis.  12mo.  Colon.  1619. 

t  De  Ortu  et  Causis  subterraneorum.  Basiliae.  1657.  fol. 

S  De  Metallicis  Libri  Tres.  Noribergae.  1602.  In  Book  II.  19,  he  says:  "  Relin- 
quitur  igitur  ut  sola  hexagona  fiat,  sola  enim  perfecta  est,  quia  fit  ex  iriplici  divisione 
superficiei  ad  angulos  acutos,  sex  triangulis  m  unnm  veluti  centrum  coeuntibus,  ut 
omnes  anguli  externi  majores  sint  recto,  ideo  ad  circuli  naturam  propc  accedunt." 

U  Gemmarum  et  Lapidum  Historia,  quam  olim  edidit  Anseimus  Boetios  de  Boot, 
postea  Andr.  Tollius.  Lugd.  Bat.  1G47. 

IT  In  a  work  published  in  German  at  Sulzbach,  in  1683,  he  subscribes  to  the  opin- 
ion,  that  the  dinerent  crystals,  like  plants  and  animals,  proceed  each  from  its  own 
peculiar  seeds. 

♦»  Christ.  Ifuygenii  Op.  Vol.  I.  Amst.  1728.  4to.    Tractatus  de  lumine. 

tt  /?.  Boyle^  Specimen  de  Gemmarum  Origine  et  Virtutibus.  Colon.  Allobr.  1680. 
4to.  P.  6,  we  find,  "  Reperiebam  in  solida  lapidis  massa  cavitates,  quarum  latera 
undique  circumdederant  concretiones,  quae  cum  essent  pellucids  instar  crystalli  et 
elegantissime  figuratae,  (calcareous  sparl)  videbantur  fuisse  succus  lapidescens  pu- 
rior,  qui  tandem  percolatione  quadam  per  substantiam  crassioris  lapidis  penetraverat 
in  illas  cavitates,  et  postquam  evaporassent  superfluae  et  aqueaB  partes,  aut  imbibitae 
fuissent  a  vicino  lapide,  poterant  concurrere  in  pura  lila  crystalla. 

tX  Nie.  StenaniSy  Dissertationis  Prodromus  ae  Solido  intra  Solidum  natnraliter 
contento.  Pistorii.  1763.— (first  published  at  Florence,  1669,  also,  in  the  Collect. 
Academ.  de  Dijon.  Partie  etrang.  T.  IV.  p.  383.) 

S§  De  Salibus  Dissertatio  epistolaris  physico-medico-mechanica  conscripta  a  Do- 
minico  ChUielmini.  Lugd.  Bat.  1707.  8vo.  p.  2.  Determinatam  figuram  non  ab  uni- 
versali  aut  particulari  architectcmico  spiritu,  non  a  propria  innoxninata  fonaa,  sed  a 
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on  this  subject,  and  left  to  Rom£  de  Lisle  and  Haüy.  the  honor  of 
foiinding  the  science  of  Crystallography. 

Several  writers  on  ihese  subjects  appeared  during  the  half  Cent- 
ury foUowing  Gulielmini ;  but  they  made  no  essential  additions  to 
facts. — The  theory  of  tetrahedral  atoms  was  adyanced  by  Ludwig 
Bourguet.* 

J.  Woodward,  an  English  author,  makes  quartz  crystal  the 
source  of  all  crystallizations,  conceming  which,  he  thus  exjMresses 
himself  in  his  treatise  on  his  collection  of  "  English  Fossils,"!  p. 
146 :  "  There  is  in  all  spar  more  or  less  crystal,  which  renders  it 
more  or  less  diaphanous,"  &c.  Again,  p.  220 :  "  Crystal,  pure  and 
without  mixture  of  other  matter,  concretes  even  into  an  hexagonal 
figure,  pyramidal  or  columnar,  terminating  in  an  apex  or  point. 
Mineral  or  metallic  matter  concrcting  with  it,  frequently  determines 
it  to  other  figiires  peculiar  to  the  dlsposition  of  each  kind  of  that 
matter.  Iron  concreting  with  crystal,  determines  it  to  a  rhomboid 
figure  ;  tin,  to  a  quadrilateral  pyramid,  lead,  to  a  cubic." 

Somewhat  similar  was  the  opinion  of  Linnaeus,  who  supposed 
that  all  crystals  contained  a  salt,  and  to  this  owed  their  crystal- 
lization.t  This  theory  obtained  considerable  credit  at  that  time. 
We  find  it  clearly  expressed  in  the  Philosophical  Transactions  for 
1749,  p.  250,  by  W.  Borlase,  "  'Tis  by  the  force  of  salts  that  liquid 
bodies  are  thrown  into  all  the  geometrical  planes,  angles,  and  more 
compounded  shapes,  the  variety  of  which  is  no  less  surprising,  than 
the  constancy  and  uniformity  of  each  particular  species."  The 
discoveries  in  chemistry  soon  dissipated  these  views,  and  at  last 
established  philosophers  on  this  settled  ground,  that  the  power  of 
crystallization  is  naturally  and  independently  inherent  in  all  inor- 
ganic  matter. 

Immediately  preceding  the  commencement  of  the  Abbe  Haüy's 
very  successful  scientific  career,  appeared  Bergman,  Werner,  and 
Rom6  de  Lisle.  Bergman  has  the  honor  of  discovering  the  primary 
forms  of  crystals,  and  Rom£  de  Lisle,  that  of  first  measuring  their 
angles,  and  thus  rendering  crystallography  subservient  to  the  pur- 
poses  of  the  mineralogist. 

Haüy  scems  to  have  entered  on  his  studies  with  an  entire  igno- 
rance  of  the  investigations  of  Bergan  and  Gulielmini,  and  in  all 
his  observations  was  an  original  mvestigator.     A  mere  accident, 

primartim  particulamm  schemate  unice  esse  derivandam.  P.  10;  corpuscula  insec- 
tilia,  terminata  planis  superficiebus  ita  ad  invicem  inclinatis,  m  simpficem  aliquam 
includent  figuram.  P.  19 ;  figuris  non  omnibiis,  qua?  possibiles  sunt,  uiitur  natura,  sed 
certis  quibnsdara  tantum,  quarum  determinatio  non  est  a  ccrebro  eximenda,  aut  a 
priori  probanda,  sed  ab  experimeniis  et  observationibus  desumenda. 

•  L.  BmtTf[uet^  Leltres  pnilosophiques  sur  la  forraalion  de  sels  et  de  cristaux.  Am- 
sterd.  1729.  8vo. 

t  An  aitcmpt  lowards  a  natural  history  of  the  fossils  of  EIngland,  in  a  Catalogue  of 
ihe  Enj^lish  Fossils  in  the  collection  of  y.  Woodward.   2  vols.   Lond.  1728-9. 

t  Sysiema  Naturae.  ed  VI.  p.  160.  Cryslallus  lapidea  sal  non  est,  sed  continet  sal, 
fiijus  figuram  gerit,  omnis  enim  crystallizatio  ex  sale,  &c. 
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the  droppin^  of  a  crystal  from  his  hands,  and  its  fracture  in  conse- 
quence,  exhibited  to  him  the  rhombohedral  particies  of  carbonate 
of  lime.  He  was  thus  indueed  to  commence  his  investigations,  and 
with  his  Philosophie  mind  soon  arrived  at  general  conclusions  as 
to  the  primary  forms. — An  obvious  theory  as  to  their  structure,-  that 
already  proposed  by  Gulielmini,  though  unknown  to  Haüy,  was 
the  next  result  of  his  investigations.  The  primary  cube  he  ima- 
gined  to  be  constituted  of  cubie  molecules,  for  cubes  and  cubes 
only,  can  be  obtained  by  mechanical  division.  Similarly,  the  rhom- 
bohedron  was  formed  of  rhombohedral  molecules. 

Investigations,  with  respect  to  the  Situation  of  secondary  planes, 
and  the  laws  which  govern  their  formation,  gave  the  Abbe,  what 
appeared  to  be,  additional  proof  of  the  correetness  of  this  the- 
ory. He  discovers,  that  the  formation  of  secondary  planes  on  the 
edges  of  crystals,  may  be  imitated  by  composing  a  primary  of  its 
molecules,  and  dropping  one  row,  (or,  in  his  phraseology,  by  a  de- 
crement  of  one  row,)  of  particies,  in  each  direction,  as  in  flg.  132, 
or,  two  rows  in  one  direction,  and  one  in  the  other,  (fig.  133,)  or, 
three  rows  in  the  first  and  one  in  the  second,  or,  in  some  other 
simple  ratio :  also,  that  planes  on  the  angles  may  be  formed  either 
by  dropping  a  Single  row  in  each  of  the  three  directions  about 
an  angle,  which  he  calls,  (as  also  in  the  first  case  above,)  his  simple 
decrement,  and  may  be  expressed  by  the  ratio  1 :  1  :  1  ;  or  by 
the  ratio  1:1:2,  that  is,  two  in  height,  and  one  in  each  of  the 
other  directions  ;  or  the  ratio  1 : 1 : 3,  or  1 : 1 :  J.  These,  and  a  few 
other  simple  ratios,  would  form  all  actually  occurring  planes  on 
angles.  These  splendid  results  proved,  that  the  science  of  Crystal- 
lography  was  founded  on  a  sure  mathematical  basis,  at  the  same 
time,  that  they  apparently  alBTorded  very  convincing  evidence  of 
the  truth  of  Haüy's  views  of  the  structure  of  crystals,  and  the  na^ 
ture  of  their  molecules. 

It  however  appeared  to  be  a  difficulty,  that  cleavage  was  in  some 
instances,  obtained  parallel  to  two  primaries  at  the  same  time.  The 
rhombic  prism,  besides  its  rhombic  cleavage,  admitled  of  cleavage 
parallel  to  its  diagonal,  thus  dividing  it  into  two  three  sided  prisms. 
Again,  the  octahedrons  could  not  be  composed  of  octahedral  mole- 
cules except  by  leaving  large  Spaces,  to  fiU  which,  tetrahedrons 
were  necessary.  The  Abbe  Haüy  surmounted  the  first  difliculty, 
by  supposing  the  molecules  to  be  composed  of  still  simpler  solids, 
which  he  called  integrant  molecules.  These  are  the  tetrahedron, 
the  three  sided  prism,  and  the  parallelopiped. 

The  second  difficulty  however  remained,  and  could  only  be  sur- 
mounted by  the  improbable  hypothesis  of  two  nucleal  solids,  an 
octahedron  and  a  tetrahedron. 

Its  difficulties  lay  unremoved,  when  Dr.  WoUaston  brought  for- 
ward  his  very  ingenious  views  on  the  spherical  forms  of  the  mole^ 
cules  of  bodies,  in  the  Philosophical  Transactions  for  1813.  It  iß 
easily  conceived,  that  many  of  the  primary  solids  in  Crystallogr^^ 
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phy  may  be  formed  by  ihe  re^lar  aggregation  of  apheroB.  Two 
four  Bided  pyramids  of  shot,  similar  to  thoae  irequently  aeen  in  ar- 
aenals,  placed  baae  to  baae,  form  the  regulär  octahedron,  f  fig.  134.) 
If  to  die  oetahednm,  two  three  aided  p3rramid8  (tetrahearonay  fig. 
136,)  aie  added,  one  on  each  of  two  oppoaite  fie^ces,  a  rhombolMdroll 
ia  formed,  (fig.  136.)  A  rhombohedron  of  thia  kind  ia  eaaily  db- 
tained  in  the  cleavage  of  fluor  apar ;  it  ia  reduced  to  the  oetahe» 
dron  by  separating  two  tetrahedrons. 

Rhombohedrona,  however,  occur  of  varioua  angles,  Ta  ob- 
tain  these,  it  is  only  necessary  to  auppose  the  particlea  of  other 
rhombohedrona  to  be  spheroids,  instead  of  apheres ;  sphenuda  aie 
also  hia  molecules  of  the  prisma.  The  formation  of  the  cube  it 
illustrated  by  Dr.  WoUaaton,  aa  foUows:  ><  Let  a  maai  of  maltar  ba 
aupposed  to  consiat  of  spherical  porticles,  all  of  the  same  size,  bot 
of  two  different  kinds  in  equal  numbers,  represented  by  black  and 
white  balls ;  and  let  it  be  required  that,  in  their  perfect  intermix- 
ture,  every  black  ball  shall  be  equally  (Ustant  from  all  surrounding 
white  balla,  and  that  all  adjacent  balls  of  ibe  same  denominaticm 
ahall  also  be  equidistant  from  each  other.  I  say,  then,  that  these 
conditions  will  be  fiilfilled,  if  the  arrangement  be  cubical,  imd  that 
the  particlea  will  be  in  equilibrio."  He  had  previously  stated  that 
<<  a  cube  may  evidently  be  put  together  of  spherical  particlea,  ar- 
ranged  four  and  four  above  each  other ;  but  this  ia  not  the  form 
which  simple  spheres  are  ncUurally  disposeä  to  assume,  and;  coä- 
sequently,  this  nypothesis  done  is  not  adequate  to  its  explanation.'' 

This  theory,  in  simplicity,  is  in  some  respects  far  superior  to  that  of 
the  Abb£  Haüy.  Instead  of  seyeral  different  forms,  as  mtegrant  mole^ 
cules,  and  a  distinction  between  proximate  and  integrant  molecolea, 
Wolloston's  theory  supposes  the  existence  of  but  one  Tar]ring  solid, 
the  spheroid — of  which  the  sphere  is  properly  a  vacriety— and  thia 
hypothesis  is  found  fully  sufficient  for  the  production  of  every  form 
presented  by  inorganic  natura. 

But,  we  regret  to  say,  that  this  theory,  in  some  particulars,  man- 
ifests  that  it  receiyed  yery  sparingiy  the  attention  of  the  phüoao- 
phic  mind  of  Dr.  WoUaston ;  and  we  regret  it,  because  WoUaston, 
if  any  one,  was  able  to  haye  determined  the  true  principlea  of  cm- 
tallogeny.  The  cube  and  rhombohedron  are  similar  solids,  dimr- 
ing  merely  in  that  the  latter  is  oblique.  It  is  surely  improbablOi 
then,  that  so  different  should  be  their  atomic  arrangements  as  Dr. 
Wollaston's  tteory  supposes ;  or  with  reference  to  üie  cube  alone, 
that  its  formation,  or  eyen  the  explanation  of  it,  should  require  tba 
presence  of  two  kinds  of  particles  ?  The  inquiry  also  still  remaina, 
What  is  the  power  which  aggregates  these  spherical  molecules  in 
forms  so  regulär,  bounded  by  planes  so  constant  in  their  interfacial 
angles?  Why  is  the  aggregation  of  spheres  represented  in  the  oc- 
tahedron,  (fig.  134,)  more  than  any  other  the  "  natural  grauping^ 
of  molecules? 
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Other  theories  have  been  proposed  on  this  subject ;  but  they 
seem  wholly  inadequate  to  explain  the  various  phenomena. 

Without  considering  farther  the  history  of  the  science  of  Crys- 
tallogeny,  I  will  proceed  to  an  exposition  of  what  appears  to  be 
the  tnie  natura  of  the  molecules  and  molecular  action  in  the  forma- 
tion  of  crystals  ;  and,  in  treating  of  this  subject,  I  shall  first  examine 
into  the  forms  of  the  crystalline  molecules,  and  the  nature  of  crys- 
tallogenic  attraction  ;*  second,  the  laws  by  which  the  molecules  as- 
gregate  themselves  in  the  construction  of  the  primary  solids ;  third, 
me  formation  of  Compound  crystals ;  fourth,  the  formation  of  second- 
ary  planes :  fifth,  the  influence  of  extraneous  causes,  producing  dis- 
torted  crystals,  and  aggregated  crystallizations. 

THE  NATURE  OF  CRYSTALLINE  MOLECULES. 

66.  By  crystalline  molecule,  is  understood,  the  molecule  in  the 
State  peculiar  to  it,  when  about  to  enter  into  the  Constitution  of  a 
crystal,  or  when  a  constituent  part  of  a  crystal.  Evidently,  some 
important  change  is  effected  in  the  molecules  at  the  time  of  crystal- 
lization.  The  moment  1)efore,  they  lay  in  close  connection,  but  per- 
fectly  regardless,  if  I  may  so  expfFess  myself,  of  each  other.  But  in 
the  act  of  crystallization,  they  unite  almost  instantaneously,  and  are 
firmly  compacted  in  the  hard  unyielding  crystal. 

Forms  of  Molecules. 

67.  We  adopt,  in  part,  WoUaston's  theory  of  spherical  and  sphe- 
roidal  molecules,  and  suppose  the  molecule  of  each  primary  to  be 
that  spheroidal  body,  or  ellipsoid,  which  described  within  the  prism, 
touches  the  centres  of  its  faces.  These  molecules,  by  their  aggre- 
gation,  must  produce  the  same  forms  as  proceed  from  the  aggrega- 
tion  of  Abbe  Haüy's  polyhedral  molecules  ;  that  is,  they  should  have 
the  same  proportional  height,  breadth,  and  thickness,  or  otherwise 
they  will  not,  by  combination,  produce  a  primary  form  of  the  same 
dimensions.  To  explain  farther,  the  molecule  of  a  right  rectangu- 
lar  prism  must  have  the  same  relative  length,  breadth,  and  thick- 
ness, as  this  primary ;  eise  a  right  rectangular  prism  of  these  par- 
ticular  dimensions  will  not  be  formed  by  a  union  of  its  molecules. 

We  may  therefore  lay  down  this  principle,  an  ellipsoid^ — which, 


♦  The  foUowing  vie^^'s  on  ciystallogeny,  were  first  read  before  the  Yale  Natural 
History  Society,  March  3,  18^6,  and  published  in  Volume  XXX.  p.  275,  of  the 
American  Journal  of  Science,  in  an  article  on  the  Formation  of  Compound  or  Twin 
Crystals. 

t  The  foUowing  remarks  are  made  in  explanation  of  the  solids,  termed  ellipsoids, 
or  solid  ellipses,  and  their  conjugate  axes  and  diameters. 

AA'  BB',  is  a  plane  ellipse.  A'B',  AB,  two  lines  crossin^  at  right  angles,  are 
termed  its  conjugate  axes ;  a'^,  ab,  its  conjugate  diameters,    The  relative  Situation 
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described  within  the  prism,  touches  the  centres  of  its  pristnafic 
faces,  is  the  elementary  molecule  of  this  prism  ;  or,  in  perhaps 
clearer  language,  it  is  the  largest  ellipsoid  Ihat  can  be  placed  within 
Haüy's  prismatic  molecule,  having  the  same  height  and  other  dimen- 
sions. 

Crystcdlogenic  Attraction, 

68.  The  ordinary  attraction  of  cohesion  has  been  considered  an 
adeqiiate  cause  of  the  uuion  of  molecules  in  the  production  of  the 
regulär  crystal.  This  attraction  acts,  however,  in  every  direction 
from  the  centre  of  tlie  particle,  and,  consequently,  will  cause  an 
addition  of  particles  in  no  fixed  direction,  and  therefore  will  inva- 
riably  produce  a  spherical  solid.  Proof  of  this  fact  is  observed 
in  every  drop  of  water,  or  globule  of  niercury,  whose  spherical 
forms  result  froin  the  influence  of  this  kind  of  attraction.  To  produce 
solids,  bounded  by  a  definite  number  of  surfaces,  there  is  required  a 
definite  number  of  directions  for  the  exertion  of  the  attraction.  If 
attraction  is  exerted  in  but  one  direction,  the  particles  will  unite 
only  in  this  direction,  and  by  their  union  will  form  only  a  single 
line  of  spheres :  exertion  in  two  directions  will,  in  a  similar  man- 
ner, produce  a  figure  of  two  dim^nsions  only,  that  is,  a  plane ;  in 
three  directions,  a  figure  of  three  dimensions,  or  a  solid  bounded 
by  six  faces,  as  tlie  cube.  For  the  formation  of  the  prisms,  it  is 
therefore  necessary  that  the  mutual  attraction  of  the  particles  be 
exerted  in  three  fixed  directions  in  each  molecule. 


of  the$e  cnnjugaU  diameUrs  is  such,  that  ifa  line,  («n,)  ^ 

be  drawn,  tuuchius;  the  eilipse  at  a  the  extremiiy  ol*  one  *^  ^ 

diameter  oÄ,  it  will  be  parallel  to  the  other  0'^.  AVhen 
o^  and  a'b'  are  equal,  tney  are  termed  the  rqual  canju- 
gute  diamtUrs ;  when  they  intersectat  right  angles,  they 
are.  as»  staicd  above,  the  conjugate  axts. 

The  revolutiou  of  a  plane  seini-ellipse,  AB'B,  around 
one  aiis,  describes  the  surfaee  <>^  a  solid,  which  is  de- 
uominated  an  ellipsoid  of  revolution.  Let  the  semi- 
eilipse  AB'B,  revolve  on  AB  as  an  axis,  all  the  sec- 
tions  of  the  described  solid,  passing  through  AB,  will 
be  eUipses,  of  the  same  cnrrature  as  the  abore  plane 
eilipse,  their  cunrature  being  determined  bv  that  of  AB'  B. 
Again,  as  everj-  point  in  the  curve  AB'B,  describes  a 
circle  in  its  revolution  aUnit  AB,  the  sections  parallel 
to  the  plane  described  by  A'B',  or  at  risrht  anwies  with  AB.  are  clrcles,  and,  conse- 
quently, the  lateral  axes  which  lie  in  tlie  section  A'B',  are  eqoal.  The  ellipsoid  of 
revolution  has,  therefore,  its  sections  in  one  direiiion,  rircles.  If  these  sections  are 
ellipses.  the  solid  is  still  an  eUipsaiä,  but  noi  oiu  of  rtroiutii/m,  as  the  simple  revolution 
ofa  plane  ollipise  will  noi  describe  ii, 

The  axes  ot  cllipe^nds  are  three,  and  intersect  at  right  angles.  The  three  conjugate 
dianieters  are  anv  lines  so  drawn  that  a  plane  touching  the  ellipsoid  at  the  extremity 
of  one,  is  parallel  to  the  plane  in  which  the  other  diameters  are  situated.  Each  face 
of  a  prism.  which  louohes  the  ellipsoid  at  the  extremitv  of  one  crvstallogenic  axis,  is 
neco^sarily  parallel  to  the  plane  in  which  the  other  two  axes  are  situated, \figs.  1, 3,  7.) 
Consequeutlv.  ihe  or>-siallog^«nic  axes,  (lines  connecting  the  centres  of  opposite  faces,) 
urt'  aUays  the  ioujuiraie  diameters  of  the  ellipsoid,  and,  ii*  they  intersect  at  right 
an^'les;  are  called  conjugate  axe& 
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69.  These  fixed  directions  may  be  denominated  axes,  and  their 
extremities,  poles,  the  one  north,,  the  other  south.  In  each  instance, 
the  axes  connect  the  centres  of  the  faces  of  the  prism ;  for  action 
in  these  directions  only  can  produce  solids  similar  to  the  prisms. 

a.  Cube,  The  ciystallogenic  axes  of  the  cube  are  three  equal 
lines  intersecting  at  right  angles,  and  hence  the  molecule  is  a  sphere, 
with  three  equal  conjugate  axes,  as  axes  of  attraction,  (fig.  1,  PI.  III.) 

Influenced  by  these  axes,  the  spheres  will  combine  as  in  fig.  2, 
and  a  cube  will  be  formed  in  the  same  manner  as  by  the  aggrega- 
tion  of  an  equal  number  of  cubes. 

b.  Rt,  Square  Prism*  The  length  of  this  prism  being  unequal 
to  its  breadth,  and  its  breadth  and  width  equal,  the  same  must  be 
true  of  the  molecule,  and  consequently  it  is  an  ellipsqid  of  revolu- 
Hon,  (fig.  3.)  Its  lateral  axes  are  equal  to  one  another  but  unequal 
to  the  vertical,  and  intersect  at  ri^ht  angles.  The  axes  of  these 
molecules  have  thus  a  Situation  similar  to  those  of  the  cube,  and 
by  their  action  will  form  a  solid  differing  from  the  cube  only  in  its 
varying  height,  that  is,  a  Right  Scniare  Prism* 

c.  Rt.  Rectangidar  Prism,  This  solid  has  three  unequal  di- 
mensions,  and  therefore  the  three  conjugate  axes  of  the  molecule 
are  unequal,  and  the  horizontal  section  is  an  ellipse.  The  mole- 
cule therefore  is  not  an  ellipsoid  of  revolution.  Fig.  4,  is  a  trans- 
verse  section  of  the  prism  and  ellipsoid. 

We  may  consider  the  molecule  of  the  cube  an  ellipsoid  with 
three  equal  axes,  that  of  the  right  Square  prism,  an  ellipsoid  with 
but  two  of  its  axes  equal,  and  that  of  the  right  rectangular  prism, 
an  ellipsoid  with  three  unequal  axes. 

d.  Rt,  Rhombic  Prism,  Fig.  5  exhibits  a  horizontal  section  of 
this  prism  and  its  molecule.  The  molecule  is  similar  to  that  of 
the  rectangular  prism,  but  its  axes,  which  connect  the  centres  of 
the  opposite  faces,  are  obliquely  inclined,  and  being  equal,  are  the 
equal  conjugate  diameters,  instead  of  its  conjugate  axes.  The 
vertical  axis,  as  in  the  preceding  prisms,  is  still  one  of  the  conju- 
gate axes.     The  same  is  the  fact  with  the 

e.  Rt,  Rhomboidal  Prism,  Its  lateral  axes  are  however  une- 
qual, rfig.  5,)  and  may  be  any  unequal  conjugate  diameters  of  the  el- 
lipsoia,  at  right  angles  with  the  vertical  axis. 

/.  Rhombohedron,  Oblique  Rhomhic  and  Rhomboidal  Prisma. 
In  the  oblique  prisms,  the  vertical  axis  is  inclined,  and  is  not  there- 
fore one  of  the  conjuerate  axes,  but  a  conjugate  diameter  to  either 
of  the  lateral  axes,  which  are  also  conjugate  diameters.  The  late- 
ral conjugate  diameters  are  equal  in  the  rhombic,  but  unequal  in 
the  rhomboidal  prism.  In  the  rhombohedron,  the  lines  connecting 
the  centres  of  opposite  faces  are  equal,  and  consequently  the  ellip- 
soid is  one  of  revolution,  and  the  three  crystallogenic  axes,  its 
equal  conjugate  diameters,  figs.  7,  a,  and  7,  b,     The  dotted  let- 
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teis  in  the  above  figures  are  suppoeed  to  be  sitoated  on  liie  back 
faces.* 

70.  A  compreheiudye  view  of  the  moleculoi  and  tfaeir  aana  ia 
given  in  the  loUowing  table. 

Prina»,  all  ci  whose  eiTit  azes  intefiecC  at  (  »00  eqval^Oiiftf. 
rigki  ancles,  and  are  therefore  conjogate  l  twootü/eqnal— Itt.  S^rnnPriam, 
Oxet  oftne  eliipsoidal  molecule  ( the  three  nneqnal— Jttw  Bedtmg.^rüm. 

W  ind.  and  are  therefore  conj.  2  TT  "^  I!^L2^i«S^S«     «lSÄjKj-l 
£am.  (notaxcs)  of  the  moleculi  ^  »»^  "«.  «*«J^  ««J-  diauL-Ät  JBM.  J>riJw. 

Fr  isms,  all  of  whose  axes  intersec^  C  the  three  axes,eqiial  eoi^\  diam.— JttMili  ~ 
at«Mtfiieaii|^es,  and  are  therefore  <two  lateral  axes,eq.eoii|.diaj — Ol.  Jttc 
coi^.  aiam.  (not  axes)  of  the  nuüec  ( thethree  azes,iiiieq.  oonj.  dL — Ol.  itUL 


From  this  table  it  is  apparent,  that  all  possible  positiona  of  Itieaa 
diameters  occur  in  the  forma  of  crystala,  from  an  equality  and  reo- 
tangulahty  in  the  cuhe,  through  dififerent  yaiiationB  in  length  and 
Situation,  to  a  ^neral  inequdity  in  len^,  and  a  like  ineqpiAlity 
in  their  mutual  mclinations,  as  in  the  oblique  rhomboidal  piiain. 

Moreover  we  perceive  that  all  the  prismatic  primariea,  maj  pio- 
ceed  from  one  sinq>le  solid,  an  eUipaoid,  (a  sphere  being  an  ellipadd 
with  equal  rectangular  axes,)  and  all  may  result  fiom  a  Variation 
merely,  in  the  lei^^  and  direction  of  the  coniunte  diametm  of 
this  solid.  The  simplicity  which  this  view  of  tue  aubject  givea 
to  the  whole  science  of  crystallography,  is  obvioua. 

71.  With  respect  tothe  primary  octahedrons  and  dodecahedrons^ 
it  is  probable  that  the  re^lar  octahedron  and  dodecahedimi  ave 
formed  from  the  axes  of  tue  cubic  molecule,  so  modified  aa  to  pro- 
duce  a  cleavage  parallel  to  their  primary  faces :  also  that  the  olher 
octahedrons  contain  the  same  molecule  as  the  prisms  of  the  aama 
bases.  It  has  already  been  remarked  that  the  riffht  rhombic  priama 
often  admit  of  cleavage  parallel  to  one  of  the  diagonals.  A  aimii. 
lar  occurrence  in  the  cube  would  give  rise  to  a  rhombic  dodecaba- 
dron  as  the  result  of  cleavage. 

72.  It  has  been  stated  that  the  axes  of  attraction  have  pohurity. 
We  have  not  the  means  as  yet  of  determining  in  every  matanoe 
which  are  the  North,  and  wmch  the  South  poles  of  a  crystal.  It 
may  however  be  inferred  with  reference  to  the  rhombohearon,  that 
the  three  poles  about  each  vertical  solid  angle  are  of  the  aame 
name,  those  about  one,  Narthj  and  those  about  the  other,  Shuih. 
In  crystals  of  turmaline  there  is  then  some  correspondence  be- 
tween  the  crystallogenic  poles  and  those  induced  by  heat.  Probar 
bly  also  in  the  oblique  prisms,  the  poles  about  a  dominant  solid  an- 
gle are  of  the  same  kiiid.    It  is  also  probable  that  the  poles  aboat 


♦  The  Rhombohedron  ihus  formed  difiers  materially  from  that  proposed  by  Wol- 
laston,  (flg.  138.)  The  molecules  influenced  by  these  axes,  will  produce  an  arrange- 
ment  similar  to  that  in  the  cube  and  other  prisms. 


THEORETICAL   CRYSTALLOGENY.  57 

an  acute  edge  in  the  right  prisms  are  of  the  same  kind,  as  marked 
in  fig.  5.  Farther  than  this,  it  is  impossible  to  distinguish  the  poles 
of  the  axes  in  the  diflferent  primaries. 

LAW8    GOVERNING   THE  CRYSTALLINE  MOLECÜLES    IN   THE    FOR- 
^  MATION    OF    THE    PRIMARY    SOLIDS. 

73.  The  molecules  of  matter  in  the  act  of  crystallization,  are  in- 
fluenced  by  the  usual  principles  of  attraction,  the  repuUioti  of  like 
poles  and  the  attraction  of  lailike,  that  is,  two  norths  or  two  souths 
repel,  a  north  and  a  south  mutually  attract.  There  is  this  pecu- 
liarity  however,  that  only  the  unlike  poles  of  similar  a^es  will 
unite.  An  attraction  exists  between  the  north  pole  of  the  vertical 
axis  of  one  molecule,  and  the  south  pole  of  that  of  another  ;  but 
none  between  the  north  of  the  vertical  axis  and  the  south  of  a  lat- 
eral, when  the  lateral  and  vertical  are  unlike  axes.  No  reason  can 
be  required  for  a  fact  which  appears  to  be  so  natural  a  deduction 
from  the  eeneral  nature  of  attraction.  We  should  rather  be  aston- 
ished  if  the  fact  were  otherwise.  It  also  proceeds  from  tlie  nature 
of  this  attraction,  that  similar  axes  will  by  their  union  form  a  straight 
line ;  that  is,  will  unite  as  in  fig.  9,  PL  III,  and  not  as  in  fig.  11. 

The  most  probable  hypothesis  of  the  process  of  crystallization 
appears  to  be  the  foUowing :  At  the  time  of  crystallization,  the  mo- 
lecules, leaving  the  spherical  form  of  the  fluid  State,  (unless  the 
crystalline  molecule  is  a  sphere,)  assume  their  ellipsoidal  forms,  and 
cotemporaneously  their  crystallogenic  axes.  These  forms  and 
axes  depend  on  the  nature  of  the  Clements  in  the'crystallizing  Com- 
pound. Instantly  on  the  assumption  of  these  axes,  the  union  com- 
mences.  The  molecule  which  first  assumes  its  form,  becomes  the 
nucleus,  around  which  those  subsequent  in  their  formation  aggre- 
gate  according  to  the  above  laws.  The  result  is  one  of  the  regu- 
lär geometrical  solids  of  crystallography. 

FORMATION   OF   COMPOUND   CRYSTALS. 

1.  Connatal  Compound  Crystals, 

74.  The  mutual  influence  of  the  molecules  causes  them  to  as- 
sume the  parallel  position  of  fig.  9,  unless  some  peculiar  circum- 
stances  operate  to  prevent  it.  During  the  formation  of  the  myriads 
of  crystals  which  are  produced  at  every  process  of  crystallization, 
it  must  be  no  uncommon  occurrence  that  two  molecules,  assuming 
simultaneously  their  axes,  should  be  situated  in  close  proximity, 
and  in  the  position  given  in  fig.  10,  PI.  III.  A  north  and  south 
pole  are  here  adjacent,  as  in  fig.  9  ;  but  a  north  pole  of  one  of  the 
axes  of  one  molecule,  has  the  direction  of  the  south  pole  in  the  oth- 
er  molecule.  There  is  a  natural  tendency  to  an  inversion  of  one 
molecule,  in  order  that  the  joining  axes  may  be  in  the  same 
straight  line ;  but  this  tendency  is  fax  inferior  to  the  strong  attrac- 
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tion  exerted  between  the  adjacent  north  and  south  poles.  The  mo- 
lecules  therefore  unite  as  in  fig.  11,  and  constitute,  by  their  unioDi 
a  nucleus,  cach  half  of  which  acts  independently  of,  though  in 
connection  with,  the  other,  and  thus  produces  a  Compound  crystal. 
To  this  accident  is  owing  the  formation  of  Compound  crystala  of 
thefirstkind,  (§  57,)  or  those  in  which  composition  has  taken  place 
parallel  to  the  primary  faces.  Fie.  13,  PI.  III,  represents  a  crystal 
of  Arragonite  thiis  formed,  and  Sg.  13,  a,  a  horizontal  section  of 
the  same.  The  planes  c,  c,  truncate  the  acute  lateral  edges,  as  may 
be  observed  in  fig.  13,  6. 

It  is  obvious  that  the  axes  of  the  molecules,  which  are  at  right 
angles  with  those  reprcsented  in  the  figure,  (and  therefore  since 
they  point  towards  the  observer,  cannot  be  represented,)  may  pre- 
sent  their  similar  poles  in  the  same  direction,  or  by  the  inversion  of 
one  molecule,  opposite  poles  may  point  in  the  same  direction,  as  is 
the  case  with  the  parallel  axes  in  the  figure.  There  are  therefore 
the  above  two  methods  of  forming  Compound  crystals  of  the  first 
kind.  In  the  right  rhombic  prism,  however,  both  these  methods 
produce  the  same  result,  as  it  matters  not  whether  we  invert  one  of 
the  prisms,  (fig.  130,J  as  described  in  §  57,  or  whether  we  change 
the  lateral  face,  by  wnich  one  is  united  to  the  other,  without  inver- 
sion ;  that  is,  apply  the  face  M,  of  the  right  band  prism,  instead  of 
the  one  which  is  now  in  contact,  supposing  the  polarity  of  the  for- 
mer plane  to  be  the  same  with  that  of  the  latter.  The  same  form 
is  produced  by  both  methods.  But  in  the  oblique  prisms  the  differ- 
ence  of  structure.  is  very  apparent.  The  figures  of  the  peculiar 
Compound  crystals  of  feldspar,  given  in  connection  with  the  descrip- 
tion  of  that  species,  are  representations  of  forms  resulting  by  the 
first  method :  the  similar  poles  of  the  vertical  axis  lie  in  the  same 
direction.  A  figure  of  a  twin  crystal  of  albite,  (see  the  description 
of  the  species  albite,)  represents  a  Compound  form  produced  accord- 
ing  to  the  second  method  in  which  opposite  poles  of  each  pair  of 
axes  are  pointed  in  the  same  direction.* 

We  here  perceive  that  those  accidents,  to  which  molecules  ffov- 
emed  by  axial  attractions  are  necessarily  liable,  actually  take  place 
in  nature ;  and  they  afford  strong  presuraptive  evidence  of  the  truth 
of  the  theory  proposed  to  account  for  them.  Did  they  mot  occur, 
we  might  very  properly  conclude  that  the  crystalline  molecules 
were  governcd  by  some  other  force  distinct  from  attraction  in  fixed 
directions  or  axial  lines. 

75.  In  the  formation  of  other  Compound  crystals,  two  molecules 
unite  in  points  of  equilibrium  of  attraction  between  ttco  poles,  and 
thus  give  rise  to  twins  of  ihe second  kind;  or  in  similar  points  be- 
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tween  three  poles,  producing  twins  of  the  third  kind.  In  the  first 
case,  the  Situation  of  the  molecules  is,  as  given  in  fig.  12,  PL  III, 
where  they  are  retained  in  combination  by  the  action  of  two  north 
poles  of  one  molecule,  on  the  two  south  poles  of  the  other.  It  is 
obvious  that  this  is  an  instance  of  composition  parallel  to  an  edge, 
as  the  edges  in  the  primary  forms,  lie  opposite  the  pc,int  of  equili- 
brium  of  attraction  between  two  poles.  This  is  shoiÄTi  by  the  rec- 
tangular  figure  described  about  the  molecule. 

m  the  second  case,  the  combination  is  due  to  the  action  of  three 
poles  of  one  molecule  on  three  opposite  of  the  other,  and  conse- 
quently  the  composition  is  parallel  to  a  plane  on  an  angle. 

These  accidental  forms  may  also  be  considered  a  consequence  of 
the  nature  of  the  attraction.  In  the  action  of  particles  on  one  an- 
other,  assuming,  at  the  time,  their  crystallogemc  axes,  it  is  not  im- 
probable that  two  molecules  should  unite  elsewhere  than  at  their 
poles,  provided  their  mutual  attractions  remain  balanced. 

An  example  of  the  second  kind  of  twins  is  given  in  fig.  14,  PI. 
III,  which  represents  a  crystal  of  pyroxene  compounded  parallel 
to  the  edge  e.  The  third  kind  is  exemplified  in  figs.  15  and  16, 
the  former  a  delineation  of  a  crystal  of  manganite,  the  latter  a  sca- 
lene  dodecahedron  of  calcareous  spar.  The  composition  in  this  last 
instance  is  effected  parallel  to  a  plane  truncating  the  vertical  angle, 
or  in  the  point  of  equilibrium  between  the  three  north  poles  of  one 
molecule,  and  the  three  south  of  the  other. 

76.  Compound  crystals  composed  of  more  than  two  individuals, 
arise  from  the  occurrence  of  the  above  species  of  composition  pa- 
rallel to  two  or  more  faces,  edges  or  angles,  simultaneously.  Se- 
veral  of  these  forms  are  represcnted  in  figs.  3,  5,  6,  8,  PI.  IV. 

Fie.  1,  represents  a  horizontal  section  of  a  crystal  of  white  lead 
ore,  four  of  whose  lateral  angles  equal.ll7°  14',  the  obtuse  anffle 
of  the  primary  rhombic  prism,  and  two  equal  125^  32',  twice  tne 
acute  angle  of  the  same.  In  this  instance,  (fig.  1,)  composition  of 
the  first  kind  has  taken  place  parallel  to  two  faces  of  A.  The 
prism  which  would  thus  obtain,  is  identical  in  its  interfacial  angles 
with  thase  of  the  crystal  under  consideration,  as  a  simple  calcula- 
tion  will  show. 

Fig.  2,  is  a  horizontal  section  of  fig.  3,  (another  crystal  of  the 
same  mineral,)  whose  lateral  angles  are  given  in  fig.  2.  Composi- 
tion of  the  first  kind  has  here  takcn  place  between  A  and  B,  and 
subsequently,  though  almost  consentaneously,  C  was  added  by  the 
attractions  between  the  poles  represented  in  contact.  In  the  pre- 
ceding  prism,  (fig.  1,)  the  union  of  B  and  C  with  A  was  eflfected 
at  the  same  instant,  but  here  the  addition  of  C  was  subsequent  to 
the  Union  of  A  and  B,  and  from  this  has  arisen  the  equal  inclina- 
tion  of  C  to  the  other  molecules. 

A  horizontal  section  of  fig.  6,  a  crystal  of  Witherite,  is  exhibited 
in  the  outer  lines  of  fig.  4.  This  prism  difiers  fix)m  the  preceding 
in  the  disposition  of  its  primary  angles,  which  are  lettered,  a,  6, 
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c,  d.  The  angles  m  and  n,  each  cqual  twice  the  acute  angle.  To 
form  the  nucleus,  AB  and  CD  were  first  united,  and  subsequently 
the  Compound  nuclei  AB  CD,  were  joined  by  the  action  of  the 
axes,  which  are  now  represented  as  nearly  in  contact.  This  union 
is  stated  to  be  a  subsequent  act,  but  thou^h  this  was  probably  the 
case,  the  whole  was  undoubtedly  accomplished  in  a  shorter  instant 
than  it  is  within  the  compass  oi  the  human  mind  to  imagine. 

When  the  lateral  edges  of  the  component  prisms  are  truncated, 
as  in  fig.  13,  PI.  III,  the  crueiform  crystal  in  fig.  5,  PL  IV,  is  pro- 
dueed,  of  wliich  a  section  is  given  in  fig.  4.  A  similar  tnmcation 
reduces  fig.  1  to  the  Stellated  figure  represented  in  it. 

In  fig.  7,  a  Compound  nucleus  is  represented,  in  which  composi- 
tion  of  the  first  kind  has  been  efiected  parallel  to  all  the  lateral 
faces  of  the  molecule  A.  The  truncation  of  the  lateral  edges  of 
the  four  crystals,  B,  C,  D,  E,  would  give  rise  ouly  to  a  crueiform 
crystal.  But  the  action  of  the  central  molecule  A,  toffether  with 
that  of  the  poles  7n,  7i,  will  cause  an  addition  of  particles  parallel 
to  A,  and  thus  give  rise  to  the  other  rays.  This  is  a  horizontal  sec- 
tion of  fig.  8,  a  crystal  of  wliite  lead  ore. 

Compound  crystals  of  the  first  kind  are  of  much  the  most  fire- 
queiit  occurrence  in  the  rhombic  prisms,  and  especially  when  the 
lateral  angle  equals  nearly  120° ;  and  if  exactly  12CP,  as  is  the 
faet  with  snow,  simple  crystals  are  seldom  observed.  Three  mole- 
cules,  whose  lateral  axes  are  inclined  at  an  angle  of  120°,  form  by 
their  union  a  pcrfectly  compact  ^oup,  similar  to  fig.  1,  PI.  IV,  ex- 
cept  that  all  their  axes  are  unitcd  in  close  contact;  and  conse- 
quently  their  mutual  iiction  produces  almost  necessarily  this  Com- 
pound structure.  The  three,  so  to  speak,  will  not  permit  one  an- 
other  to  govern  by  becoming  a  nucleus,  and  therefore  they  unite 
and  act  conjointly.  The  union  of  six  molecules  by  their  acute 
angles,  may  also  take  place  in  the  same  manner,  (fig.  13,  PI.  IX,) 
for  6x60°,  (60°  is  the  value  of  the  acute  angles  when  the  obtuse 
are  120°,)  equals  360°.  This  arrangemcnt  is  probably  the  origin 
of  most  of  the  stellated  crystallizations  of  snow.  Rhombic  prisms, 
whose  angles  vary  much  from  120°,  seldom  present  this  species  of 
Compound  crystal.  There  is  one  exception  to  this  remark  in  the 
case  of  wliite  iron  pyrites,  the  lateral  angles  of  whose  rhombic 
prisms  equal  106°  2'.  But  this  exception  beautifully  illustrates  the 
gcneral  priiiciple.  These  crystals  are  composed  of  five  simple 
crystals,  and  the  angle  73°  5b',  (the  acute  angle  of  the  prism,)  is 
about  one  fifth  of  360°.  The  occurrence  of  these  forms,  there- 
fore, corroborates  the  principle  included  in  the  above  Statements. 

77,  In  the  same  manner  composition  may  take  place  simultane- 
ously  parallel  to  niore  than  one  edge  or  angle,  The  crystals  of 
harniotome  are  exaniples  of  the  former.  The  primary  of  this  min- 
eral  is  a  ri^ht  rectangular  prism,  and  the  relation  of  this  solid  to 
the  rhombic  prism  is  such,  that  explanations,  additional  to  those 
above  given  are  unnecessary. 
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It  is  an  important  fact,  that  those  rectanffular  crystals  are  more 
firequently  compounded,  whose  planes,  replacing  the  four  lateral 
edges,  incline  to  one  another  nearly  at  angles  of  120^  and  60°. 
Such  is  the»  case  in  chrysoberyl. 

2.  Postnatal  Compound  Crystals. 

78.  Postnatal  crystals  are  described  in  §  19,  to  be  of  two  kinds. 

1.  Doubly  ffeniculated  crystals,  or  those  which  have  been  appa- 
rently  bent  suDsequent  to  their  formation. 

2.  Those  which  are  composed  of  two  distinct  crystals,  united  by 
their  similar  parts. 

The  former  species  of  Compound  crystal,  result  from  a  reversion 
of  the  original  polarity  in  the  molecules  of  the  crystal,  alter  the 
crystal  has  attained  some  size.  The  causes  of  this  reversion  are, 
probably,  agents  that  are  not  unknown  to  us.  Heat  will  have  this 
effect  on  crystals  of  turmaline,  their  polarity  varying  with  the 
temperature.  Electricity  is  equally  an  eflScient  agent  in  producing 
similar  rcsults. 

A  reference  to  a  fiffure,  will  show  the  capability  of  this  hypo- 
thesis  to  account  for  tnese  occurrences.  Let  AB,  (fig.  9,)  represent 
a  line  of  molecules  in  a  crystal  in  the  act  of  formation,  with  its 
poles  situated  as  there  marked,  (ihe  marked  poles  are  north.)  The 
particle  C  is  supposed  to  be  on  the  point  of  obcying  its  axes 
of  attraction,  by  unitin^  the  pole  7i,  with  w.  At  this  moment 
there  is  a  sudden  reversion  of  the  polarity  of  the  crystal,  as  ex- 
hibited  in  A'B'.  The  molecule  C,  now  finds  a  repellent  pole  oppo- 
sing  it,  since  m  and  7i  are  both  north,  and  is  immediately  drawn 
around  by  the  attraction  between  o,  the  nearest  south,  and  m,  and 
the  Union  exhibited  in  A'^B'^C,  takes  place,  producing  a  genicula- 
tion  in  the  crystal.  The  process,  going  on  simultaneously  at  the  etil- 
er extremity  of  the  crystal,  causes  another  geniculation  of  the  same. 
Fig.  11,  is  a  section  of  a  crystal  somewhat  resembliiig  fig.  13,  PI. 
III,  in  which  there  is  seen  both  a  connatal  and  postnatal  composi- 
tion.  The  latter  was  effected  as  above  described.  Geniculation, 
according  to  the  second  kind  of  composition,  may  be  illustrated  by 
means  of  fig.  10 ;  AB  is  again  the  crystal,  C  the  next  particle  to  be 
added.  The  molecules  are  those  of  a  right  Square  prism,  which 
form  is  peculiarly  subject  to  these  accidents.  In  the  figure,  these 
molecules  lie  on  one  of  their  sides,  and  only  one  lateral  axis  is 
seen,  the  other  directing  its  north  pole,  s,  towards  the  observer.  The 
Union  of  ni  and  w,  is  a^ain  prevented  by  a  reversion  of  the  polarity ; 
m,  therefore,  attracts  the  nearest  north  pole,  which  is  s.  A  revolu- 
tion  of  90^  must  hence  take  place.  But  during  this  time,  the  un- 
like  poles,  t  and  w,  (the  vertical  of  the  prism,)  are  acting  on  one 
another  and  tending  towards  a  union  ;  consequently,  the  molecule 
will  assume  the  intermediate  position  seen  in  A^'B^'C,  in  which 
contact  has  taken  place  at  the  point  of  equilibrium  between  two 
poles. 
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A  similar  composition  coiild  not  occur  in  the  right  rectangular 
prism ;  for,  s  could  not  be  united  to  t/t,  they  being  unlike  axes, 
and  consequently,  there  would  be  an  entire  revolution  of  180°,  to 
bring  r  to  a  union  with  m.  Such  instances  may  often 'occur ;  but 
it  is  impossible  to  detect  them.  We  hence  see  why  the  right  Square 
prism  is  more  particularly  subject  to  this  kind  of  geniculation.  . 

An  explanation  of  a  postnatal  geniculationj  according  to  the 
third  kind  of  composition,  is  difficuTt  to  explain  on  account  of  the 
number  of  axes  engaged,  and  the  consequent  difficulty  of  repre- 
senting  it  in  a  fieure.  It  flows,  however,  readily  from  the  above. 
An  example  of  tne  same  is  given  in  fig.  12.  If  e  were  the  primary 
planes,  it  would  be  an  instance  of  geniculation  according  to  the 
second  kind  of  composition. 

79.  The  remaining  kind  of  Compound  crystal,  is  represented  in 
fig.  9,  of  the  species  quartz.  It  is  perfectly  analogous  to  the  ordi- 
nary  union  of  two  molecules ;  for  the  crystals  are  united  by  their 
similar  parts  of  opposite  polarity,  and  have  their  similar  faces  par- 
allel. They  were,  probably,  brought  originally  into  this  parallel 
Situation,  by  a  process  analogous  to  electrical  induction,  or  the  mu- 
tual  action  of  their  attracting  influences.  We  here  discover  an  in- 
teresting  analogy  between  electricity  and  crystallogenic  attraction. 

FORMATION  OP  SECONDARY  PLANES. 

80.  When  the  axes  act  in  their  natural  State,  that  is,  unmodified 
in  their  strength  of  attraction,  the  only  result  is  a  primary  form. 
The  force  of  attraction  in  the  direction  of  the  axes  of  any  molecule, 
is  inversely  proportioned  to  the  lengths  of  the  axes ;  that  is,  repre- 
sentinff  the  axes  by  a,  6,  c,  the  force  of  attraction  in  the  direction 
of  each  will  vary,  as 

111  a         a 

a         b        e  *         b         c 

If  these  axes  are  modified  in  their  attractions,  or  if  the  relation 
between  the  intensity  of  attraction  and  length  of  axes,  is  changed, 
some  corresponding  change  must  take  place  in  the  form  of  the  solid 
resulting  from  their  action,  or,  in  other  words,  secondary  planes 
must  be  produced. 

The  laws  for  the  occurrence  of  secondary  planes,  (§  28,)  are  a 
necessary  sequence,  from  the  very  natural  principle,  that  similar 
axes  must  bc  similarly  and  sim.ultaneoiLsly  modified,  The  same 
cause  which  is  eflfectual  in  modifying  one,  must  have  the  same  in- 
fluence  on  all  similar  axes.  For  this  reason,  all  the  edges  or  angles 
of  a  cube  are  simultaneously  truncated.  Also,  the  lateral  edges  of 
a  right  Square  prism  are  simuhaneously  truncated ;  but  they  are 
not  necessarily  accompanied  with  a  replacement  of  the  terminal 
edges,  because  this  recjuires,  in  addition,  a  modification  of  the  ver- 
tical  axis,  which  is  unlike  the  other  two,  and  which  therefore  is 
not,  of  consequence,  afiected  by  the  same  cause.    Hence  we  have 
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the  general  principle,  dissimilar  parts  of  a  crystal  are  indepen- 
dently  replaced. 

Afiain,  one  of  two  beveling  planes  is  accompanied,  (excepting 
the  tew  instances  of  hemihedrism,)  by  the  other ;  for  Ihe  same  cause 
that  will  produce  a  plane  inclining  towards  one  of  two  similar  axes, 
will  produce  a  corresponding  one  inclining  at  an  equal  angle  to  the 
other.  The  same  principle  requires  also  six  intermediaries  on  each 
angle  of  a  ciibe,  and  but  two  on  those  of  the  right  Square  prism. 

In  the  rhombohedron,  (fig.  7,  a,  or  7,  fe,)  the  plane  truncating 
the  terminal  angle,  may  be  considered  as  touching  the  molecule  at 
the  point  of  equilibrium  of  attraction,  between  the  three  poles  N, 
N,  N,  or  the  three  S,  ä,  S,  the  planes  truncating  the  terminal  edges 
touch  the  same,  m  a  similar  point,  between  the  pairs  of  N  s,  or  pairs 
of  S  s ;  those  truncating  the  lateral  edges,  similar  equilibrial  points 
between  N'^  S' ;  S',  N^'' ;  N^'',  S'' ;  Ä^',  A^,  &c. ;  that  is,  a  north  pole 
of  one  extremity,  and  a  south  of  the  other. 

Thus,  in  all  the  primary  forms,  we  find  a  porfect  correspondence 
between  the  occurring  planes  and  the  above  principles. 

The  hemihedral  modifications  of  crystals,  do  not  militate  with 
the  general  theory,  but  merely  evince  that  other  powers  operate  on 
matter  besides  crystallogenic  attraction.  From  the  electrical  na- 
ture  of  most  of  these  hemihedral  crystals,  it  may  be  plausibly  con- 
jectured  that  they  owe  their  peculiarities  to  electrical  influence. 
Turmalines  are,  in  most  instances,  hemihcdrally  modified,  (see  fig, 
4,  of  the  species  turmaline,)  and  as  invariably,  when  heated,  exhibit 
electrical  polarity.  Boracite  is  in  the  same  manner  electric,  when 
heated.  The  north  pole  is  invariably  the  most  highly  modified 
with  secondary  planes.* 


DISTORTION  OF  CRYSTALS  AND  AGGREGATED  CRYSTALLIZATIONS. 

81.  If  the  intensity  of  attraction  in  the  direction  of  any  one  axis 
is  independently  increased,  the  addition  of  particles  will  take  place 
in  the  line  of  this  axis,  and  the  crystal  will  be  lengthened  in  that 
direction,  without  any  change  in  its  interfacial  angles.  This  oc- 
curs  independently  of  the  formation  of  secondary  planes,  since 
these  require  a  mutual  modification  of  either  two  or  three  axes 
between  which  they  are  situated.  Gubes  are  often  lengthened  thus 
into  right  Square  or  right  rectangular  prisms,  the  rhombohedron 
into  oblique  rhombic  or  rhomboidal  prisms.  Prismatic  crystals 
often  shoot  out  to  a  great  length,  when  the  actual  length  of  the 


♦  The  tetrahedron  has  not  been  iticluded  among  the  primary  forms,  Rince  it  is  a 
result  of  a  hemihedral  modification  of  one  of  the  monometric  primaries.  The  irregu- 
lär tetrahedron  which  occurs  in  some  copper  ores,  and  is  a  secondarj'  to  the  right 
Square  prism,  might  be  ranked  with  the  primanr  forms,  with  as  much  propriety  a.s 
the  regulär  tetrahedron.  It  evidently  proeeeds  irom  the  same  kind  of  modification 
in  the  attraction,  that  produces  the  dissimilarly  terminated  crystals  of  turmaline,  &c. 
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primary,  compored  with  the  brcadth,  is  small.    Such  aie  xnany 
saline  crystallizotions. 

In  general,  thcse  ciystals  are  attached  to  some  object,  by  one  of 
the  poLes  of  the  lengthened  axis,  and  seem  to  derive  this  increase 
of  attracting  power  from  the  nature,  (electrical  ?)  of  their  support 
Fig.  8,  of  the  species  quartz,  represents  a  distorted  ciystal  of 
qiiartz,  and  fig.  2,  of  calcareous  spar,  an  eqiially  distorted  sciBdene 
dodecahedron  of  this  species.  This  form  is  at  present  entirely  dis- 
guised  by  the  undue  extension  of  the  crystal  in  the  direction  of  the 
axis  by  which  it  is  attached.  The  primary  faces  R,  R,  together 
with  the  planes  e',  c',  the  opposites  of  R,  R,  and  the  opposites  of  e',  e', 
form  an  eight  sided  prism,  which  is  terminated  by  a  small  plane 
R^'',  and  the  remaining  reduced  faces  of  the  dodecahedron.  The 
crystal  was  attached  to  the  rock  by  the  face  R,  and  is  consequently 
lengthened  in  the  direction  of  the  axis  which  meets  this  face. 
Crystals  of  quartz  are  usually  attached  by  the  three  axes  about  a 
vertical  angle,  and  therefore  arise  perpendicularly  from  their  Sup- 
port, sometimcs  to  a  great  length.  An  analogous  cause  will  pro- 
duce  crystals  which  are  very  short,  in  the  direction  of  the  vertical 
axes. 

The  particular  pole  by  which  a  crystal  is  attached  to  its  support, 
probably,  depends  on  the  electrical  State  of  this  support;  and  irom 
this  cause  arises  the  regularity  with  which  crystals  are  often  ag- 
gregated. 

Fibrous  crystallizations  havc  a  similar  origin.  They  usually 
occur  as  vcins  in  rocks,  where  they  were  formed  by  the  inäuence 
of  the  attraction  in  the  oppositc  sides  of  the  vein,  causing  a  large 
deposition  of  crystals,  and  their  rapid  elongation  across  the  vein. 
Occasionally,  they  are  found  on  surfaces  not  having,  as  veins,  a 
corresponding  parallel ;  then  the  great  rapidity  of  the  crystalliza- 
tion,  induced  by  the  electrical  influence  of  their  support,  has  appa- 
rently,  caused  a  struggling  between  the  crystals  for  room,  and  the 
consequent  formation  of  closely  compacted  crystals,  or,  in  other 
words,  the  fibrous  stnicturc.  The  fibres  coraposing  this  structure, 
when  thus  formed,  are  often  regularly  terminated. 


ISOMORPHISM. — DIMORPHISM. 

82.  Isomorpkism. — It  is  a  late  discovery  in  sciencc  that,  in  some 
instances,  one  dement  may  replace  another  in  a  chemical  Com- 
pound, without  chano^ing  the  crystallization.  Potash  and  ammo- 
nia,  combined  with  tne  sanic  acid,  have  the  same  primitive  form. 
These  are  termed  Isomorvhous  bodies  by  Mitscherlich,  the  princi- 
pal  investigator  of  these  lacts.  This  propcrty  has  been  supposed 
to  arise,  from  the  similarity  in  the  form  and  size  of  the  atonis  of  the 
isomorphous  bodies.  It  is  more  probable,  that  this  power  dci)ends 
on  the  similar  crystal logenic  rclations  of  these  two  Clements,  in 
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consequence  of  which,  the  same  axial  arrangement  takes  place  in 
tbe  different  Compound  molecules. 

83.  Dimorphism. — This  term  is  applied  to  that  peculiarity  of 
certain  Compounds,  by  which  they  present  entirely  distinct  ciystal- 
lizations  under  different  circumstances.  Carbonate  of  Urne  is  thus 
stated  to  be  a  Dimorphous  Compound,  since  it  crystallizes  at  one 
time,  in  rhombohedral  crystals,  in  other  circumstances,  in  seconda- 
ries  to  a  rhombic  prism ;  it  is  called  Arragonite,  when  possessing 
the  latter  crystalline  form.  In  Brewster's  Edinburgh  Journal  of 
Science,  vol.  vi,  p.  301,  an  interesting  account  of  a  change  of  the 
System  of  crystallization  of  sulphate  of  zinc,  by  the  influence  of 
heat,  is  ^ven  by  Mitscherlich.  "  When  a  right  rhombic  prism  of 
this  Salt  is  heat^  above  a  temperature  of  126^  F.,  we  may  observe 
certain  points  at  its  surface  become  opaque,  and  then  branches  of 
crystals  shoot  out  from  these  points  in  the  interior  of  the  original 
specimen.  In  a  short  time,  the  whole  is  converted  into  an  aggre- 
gate'of  those  crystals,  diverging  from  several  centres,  that  are  situa- 
ted  on  the  surface  of  the  original  crystal." 

These  small  crystals,  which  are  fbrmed  without  any  change  of 
composition,  were  oblique  rhombic  prisms,  which  form  is  also 
obtained  when  the  Solution  crystallizes  above  the  temperature  of 
126°  F. 

Dimorphism,  therefore,  appears  to  be  owing  to  the  different  cir- 
cumstances attending  crystallization.  The  degree  of  heat  during 
crystallization,  the  nature  of  the  solvent  combined  with  some  other 
causes,  may  effect  a  change  in  the  direction  of  the  axes  and  the 
curvature  of  the  molecules,  although,  generally,  the  only  effect  of 
these  causes  is  the  production  of  secondary  planes.  In  the  instance 
cited  above,  heat  seems  to  have  been  the  only  cause.  The  prismatic 
form  of  arragonite  may  be  owing  to  the  presence  of  merely  a  small 
quantity  of  carbonate  of  strontian  in  the  solvent,  ndiich  this  mineral 
usually  contains,  though  in  a  variable  quantity. 


CHAPTER  II. 

PRACTICAL  CRYSTALLOGENY. 

85.  An  essential  preliminary  to  crystallization,  is  a  perfect  free» 
dorn  of  motion  among  the  elementary  particles.  While  in  the  solid 
State,  the  attraction  of  cohesion  is  alrecidy  in  action,  and  prevents 
any  other  arrangement  than  that  already  possessed  by  the  mineral. 
But  when  this  cohesive  attraction  is  once  overcome,  and  the  mole- 
cules are  freed  from  mutual  restraint,  they  are  then  at  liberty  to  be 
influenced  by  the  peculiar  attraction  of  crystallization,  and  under 
its  guidance  will  assume  a  crystalline  arrangement. 

9 
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There  are  two  means  of  counteracting  this  attraction,  or  redu- 
cing  the  solid  to  the  State  of  a  fluid,  each  of  which  is  a  firequent 
source  of  crystallization,  both  in  the  laboratory  of  nature,  and  of 
nature's  Student,  the  chemist :  They  are — 1.  Öy  Solution.  2.  By 
fusion. 

CRYSTALLIZATION    FROM    SOLUTION. 

86.  The  effect  of  a  liquid  solvent,  as  water,  upon  the  dissolving 
Salt,  is  to  separate  its  molecules,  and  destroy  their  mutual  attraction, 
by  the  attraction  of  the  particles  of  the  liquid  for  those  of  the  salt. 
By  Solution,  we  pull  down,  so  to  speak,  the  original  structure,  and 
separate  its  constituent  stones,  preparatory  to  a  rebuilding  of  the 
jsame.  The  reconstruction  we  efiect,  by  driving  off  the  antagonist 
power,  water,  by  means  of  a  slowly  applied  heat  producing  evapo- 
ration.  Thus  free  again,  the  particles  can  reassume  their  power  of 
attraction  and  their  crystalline  nature,  and  in  favorable  cirgum- 
stances,  will  build  up  the  regulär  crystal. 

Crystallization  by  this  means,  takes  place  very  differently  with 
different  substances.  In  some  instances  no  appearance  of  crystal- 
lization is  apparent  tili  the  Solution  has  reached  a  certain  degree  of 
density,  when  suddenly  the  whole  shoots  into  a  mass  of  crystals, 
the  water  itself  entering  into  their  Constitution,  and  forming  what 
is  termed  the  water  of  crystallization, 

At  other  times,  after  a  certain  degree  of  evaporation,  the  Solution, 
if  laid  aside  to  cool,  enters  the  crystalline  State  as  the  temperature 
diminishes. 

Often,  soon  after  the  commencement  of  evaporation,  small  crys- 
tals attach  themselves  to  any  prominent  object  in  the  containing 
vessel,  and  continue  their  increase  with  the  continuance  of  the 
evaporation.  In  the  crystallization  of  other  substances,  small  crys- 
tals, as  evaporation  proceeds,  are  observed  first  to  float  on  the  sur- 
face  of  the  liquid,  increasing  gradually  in  size  without  changing 
their  forms,  until  from  an  increase  of  weight,  they  sink  and  attach 
themselves  to  the  bottom  of  the  vessel.  Salt  affords  frequent  in- 
stances of  this  process.  A  very  ^adual  evaporation  sometimes 
produces  singular  forms  of  this  mineral.  As  evaporation  goes  on 
only  at  the  surface,  there  the  incipient  crystal  first  appears,  a  mi- 
nute  cube,  which  presents  under  the  magnifier  well  defined  angles 
and  plane  surfaces.  Evaporation  continues,  and  as  the  cube  is  in 
contact  with  the  surface  of  the  Solution  only  along  its  sides,  it  en- 
larffes  laterally  without  much  addition  to  its  thickness.  It  now 
sinks  so  that  only  its  upper  edges  are  exposed  to  the  surface  where 
the  crystalline  molecules  are  forming,  and  consequently  these  only 
receive  the  addition  of  particles.  With  every  new  increase,  it  con- 
tinues sinking,  at  the  same  time  that  the  particles  are  added  as  con- 
tiuually  to  the  upper  and  outer  edge,  tili  finally  the  result  is  an  in- 
verted  hollow  four  sided  pyramid,  which  swims  like  a  cup  on  the 
surlace  of  the  fluid.     Fig.  137. 


PRACTICAL   CRYSTALLOOENY.  67 

Isi^e  isolated  crystals  of  the  different  salts  are  usually  obtained 
with  difficulty.  According  to  Beudant,  they  may  be  produced  by 
causing  the  crystallisation  to  take  place  in  a  gelatinous  medium. 
The  large  crystals  of  quartz,  found  filling  cavities  in  rocks,  seemed 
to  have  been  formed  in  this  manner. 

Any  fluid  which  will  act  the  part  of  a  solvent,  may  in  general  be 
employed  for  obtaining  crystallizations.  Alcohol  and  ether  may 
oflen  be  used,  and  in  some  instances  are  the  only  solvents. 

We  are  acquainted  with  but  few  of  the  solvents  employed  in  na- 
ture.  Water  saturated  with  carbonic  acid,  is  a  common  solvent  of 
carbonate  of  lime,  and  by  this  means  the  stalactites  of  this  mine- 
ral  are  produced.  Water  at  a  high  temperature,  holding  soda  or 
potash  in  Solution,  will  dissolve  silica.  A  large  tract  of  land  in 
Iceland  has  been  entirely  deprived  of  its  Vegetation,  by  the  deposi- 
tion  of  silica  from  the  Geysers  of  that  volcanic  country. 

But  probably  in  most  instances  crystals  have  resulted  from  the  ac^ 
tion  of  the  second  means  of  fluidity. 

CRYSTALLIZATION  FROM  FUSION. 

87.  In  this  process,  heat  is  the  divellent  force  by  which  the 
original  arrangement  of  the  particles  is  destroyed,  and  that  freedom 
from  mutual  restraint  obtained,  which  is  necessary  for  crystalliza- 
tion.  By  a  reduction  of  the  temperature,  or  a  removal  of  the  an- 
tagonist  power,  heat,  the  particles  are  again  permitted  to  assume 
their  crystalline  nature,  and  their  respective  positions  in  the  struc- 
ture  of  a  crystal.  Every  winter's  day  aflTords  us  innumerable  in- 
stances of  this  process,  when  the  removal  of  the  heat  which  re- 
tains  water  in  a  fluid  State,  allows  the  particles  to  combine  by  their 
mutual  attractions,  and  cover  our  streams  with  extended  sheets 
of  ice. 

To  obtain  fine  crystals  by  this  method,  often  requires  much  care. 
In  the  case  of  sulphur,  and  several  of  the  metals,  the  most  effectual 
method  consists  in  pouring  off  the  central  portion  of  the  fluid  mass, 
soon  after  a  crust  has  formed  by  cooling  on  the  surface.  Bismuth 
may,  in  this  manner,  be  obtained  in  fine  crystals.  But  this  means 
of  crystallization  is  less  within  the  control  of  art  than  the  pre- 
ceding. 

Many  substances  crystallize  directly  from  a  gaseous  State.  The 
crjrstalline  deposits  of  sal  ammoniac  and  sulphur,  in  volcanic  dis- 
tricts,  are  often  thus  produced.  Crystals  of  specular  iron  occur  at 
Vesuvius,  so  light  and  slender  in  their  leaf-like  structure,  as  to  be 
blown  away  by  a  slight  breath.  In  their  förmation,  there  was  pro- 
bably a  direct  transition  from  the  gaseous  to  the  solid  State.  A  more 
common  example  is  the  förmation  of  snow,  every  flake  of  which 
is  composed  of  a  congeries  of  minute  crystals.  This  process  takes 
place  when  the  atmosphere,  loaded  with  vapor,  is  so  reduced  in 
temperature,  that  the  particles  are  no  longer  restrained  by  heat 
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ffom  obeyin^  their  own  inclinations,  or,  in  more  correct  language, 
their  attractions. 

Crystallization,  by  each  of  the  above  methods,  is  often  attended 
with  an  Omission  of  light  In  general,  at  the  first  effort  of  crystal- 
lization, there  appears  an  instantaneous  and  often  brilliant  flash  of 
lieht,  which,  in  some  instances,  is  repeated  al  the  commencement 
of  each  new  crystal.  Splendid  exhibitions  of  this  kind  have  been 
observed  by  M.  Büchner,  of  Ma^nza,*  during  the  crystallization  of 
benzoic  acid;  the  discharge  of  light  continued  for  a  half  hour. 
Acetate  of  potash,  boracic  acid,  and  many  other  Compounds,  and 
even  water,  occasionally  ezhibit  this  phenomenon. 

CAUSES  OF  8EC0NDARY  PLANES. 

88.  Beudant,  in  his  Treatise  on  Mineralogy,t  in  which  this  sub- 
ject  has  received  some  attention,  states  as  the  principal  cause  of  se- 
condary  planes,  the  nature  of  the  solvent^  and  of  the  siibstances 
it  holds  in  Solution^ 

He  remarks,  that  when  the  solvent  contains,  mechanically  sus- 
pended,  minute  particles  of  foreign  matter,  the  crystals  formecl,  con- 
tain  more  or  less  of  these  foreign  particles  regularly  arranged,  either 
in  concentric  layers  with  the  laminaß  of  the  crystal,  or  in  the  direc- 
tion  of  a  diagonal,  or  occasionally  intermingled  without  regulär 
Order ;  and  that  the  crystals  thus  impure,  are  more  simple  and  regu- 
lär than  those  obtained  from  a  clear  liquid.  Crystals  of  quartz  are 
seldom  perfectly  regulär  bipyramidal  prisms,  except  when  they  con- 
tain  large  portions  of  chlorite.  Hut  if  the  solvent  contains  other 
substances  in  Solution^  either  solid,  liquid,  or  gascous,  secondary 
forms  are  usually  produced.  "  Common  salt,  crystallizing  from 
pure  water,  presents,  almost  invariably,  a  cubic  form.  But  in  a 
Solution  of  boracic  acid,  it  always  occurs  with  truncated  angles," 
rfig.  2,  PI.  I.)  The  Rev.  E.  Craig,  in  an  interesting  article  on 
Microscopic  Chemistry,  in  the  Lond.  and  Ed.  Phil.  Ma^.  and  Jour. 
of  Science,  July,  1836,  p.  13,  states  the  following  remarkable  trans- 
formations  in  crystals  of  carbonatc  of  copper,  produced  by  a  change 
in  the  nature  of  the  solvent,  "  If  sulphuric  acid  be  added  to  car- 
bonate  of  copper,  crystals  speedily  appear,  presenting  the  form  of 
six  sided  tabular  prisms.  Add  a  little  ammonia,  the  form  is  changed 
entirely  to  a  long  rectangular  prism  with  the  angles  replaced.  Add 
a  little  more  ammonia,  and  the  form  chans^es  to  several  varieties  of 
the  rhombic  octahedron :  a  little  nitric  acid  restores  again  the  form 
of  the  rectangular  prism.  In  all  these  successive  changes,  it  is  not 
that  a  few  crystals  of  another  form  have  been  superadded,  but  each 
time,  the  metamorphosis  is  seen  to  take  place  in  the  whole  mass." 


♦  Brewster's  Ed.  Jour.  III.  369. 

t  Traii«^  ^l^mentaire  de  Mineralogie,  par  F.  S.  Beudant,  2  vols.  Svo.  1830,  2d  ed. ; 
T.  L  p.  189. 
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There  are  many  evidences  that  the  same  cause  has  operated  in 
nature  to  produce  the  peculiar  secondaiy  planes  a  crystal  presents. 
Arragonite,  in  iron  mines,  crystallizes  in  very  acute  pyramidal  crys* 
tals  ;  but  in  the  gypsum  clays,  accompanying  the  saliferous  depo- 
sits,  it  always  appears  in  prismatie  crystals,  grouped  so  as  to  form 
hexagonal  prisms.  Other  similar  instances  might  be  added  ;  but 
this  will  suffice  to  establish  the  fact,  that  secondary  planes  ofien 
arise  from  the  peculiar  nature  of  the  solvent. 

In  addition  to  this  cause,  may  be  added  the  electrical  State  of  the 
rock  supportin^  the  crystal,  and  also  its  nature.  M.  Planiava  has 
observed  that,  in  some  instances,  in  which  the  form  of  the  floatin^ 
crystal  was  the  primary,  it  assumed  secondary  planes  as  soon  as  it 
attached  itself  to  the  sides  of  the  vessel.*  From  the  nature  of  crys- 
tallogenic  attraction,  it  must  be  influenced  by  the  electrical  excite- 
ment  of  surrounding  bodies,  and  in  some  circumstances,  it  may  be 
afiected  by  the  electrical  State  of  the  atmosphere. 

In  some  instances,  secondary  planes  proceed  from  some  perma- 
nent peculiarity  in  the  molecule ;  for,  without  this  supposition,  we 
cannot  account  for  the  invariableness  in  the  occurrence  of  a  particu- 
lar  secondary  form  of  some  minerals  ;  for  example,  the  prismatie 
form  in  quartz,  whose  primary  is  a  rhombohedron.  From  some 
preceding  remarks,  the  reader  may  have  already  deduced,  that  a 
certain  degree  of  force  of  attraction  is  connected  with  axes  of  a 
certain  ana  definite  length,  and  that  secondary  planes  result  from 
a  Variation  of  this  relation.  With  respect,  then,  to  the  molecules 
of  quartz,  we  may  conjecture  that  they  are  permanently  modified 
in  this  or  some  similar  manner. 

Very  important  discoveries  would,  beyond  doubt,  fuUy  repay  for 
an  extensive  series  of  experiments  on  this,  as  yet  obscure,  subject. 
From  the  splendid  results  of  Mr.  Crosse,  who  has  been  enabled,  by 
the  application  of  a  weak  galvanic  power,  to  obtain  crystals  of 
several  minerals,  the  crystallization  of  which  had  hitherto  defied 
the  powers  of  art,  we  may  be  encouraged  to  hope  that  ere  long 
this  entrance  to  one  of  the  innermost  recesses  of  the  works  of  na- 
ture will  be  thrown  open,  and  that  the  qualities  of  atoms,  or  mole- 
cules, their  forms  and  peculiarities,  will  soon  be  fully  understood. 
Its  connection  with  the  science  of  chemistry,  and  other  physical 
Sciences,  render  it  deserving  of  very  minute  experimental  research. 
BeautifuUy  and  truly  was  it  long  since  remarked  by  Gulielmini — 
an  author  who,  though  afterwards  forgotten,  had  a  clearer  insight 
into  the  nature  of  crystallization,  than  any  of  his  cotemporaries, 
and  many  of  his  successors, — in  his  work,  on  Crystallization.  p. 
144.  "  Crystallisatio  geometrizantis  naturse  opus  quoddam  est,  et 
sane  mirabilissimum ;  di^um  ideo  ut  totis  ingenii  viribus  totacj[U6 
mentis  contentione  exquiratur,  non  quod  spectet  tantam  anusrnta- 


♦  Kastner*s  Archiv.  X.  42}  dted  in  Feruflsac's  Bulletin. 
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tem  et  voluptatem,  qusß  mirabilinm  scientiam  consequitur,  verum 
etiam  ob  maximam  in  re  phy8ic&  utilitatem ;  videtur  quippe  Natura 
hie  se  prodere,  et  omni  exuta  velamine  non  qualis  esse  potest,  sed 
qualis  actu  est  sese  prsebere  conspiciendam.' 


»♦ 


•  "  Crystallization  is  a  pectiliar  and  most  admirable  retalt  of  Natureis  geometry, 
worthy  of  being  stndied  with  all  the  jw^er  of  genius,  and  the  whole  energy  of  the 
mind,  not  on  account  of  the  delight  wnich  always  attends  the  knowledge  of  wonders, 
trat  because  of  its  vast  importance  in  reyealing  to  ns  the  secrets  of  Nature ;  for  here 
ahe  does,  as  it  were,  betray  herseif,  and  laying  aside  all  disguises,  permits  us  to  be- 
hold her,  not  merely  as  she  is  in  appearance,  bat  as  she  is  in  true  reality." 


PART  II. 


PHYSICAL  PROPERTIES  OF  MINERALS. 


CHAPTER  I. 

CHARACTERS  DEPENDING  ON  LIGHT. 

89.  Light  may  be  either  reflected,  transmitted,  or  emitted.  The 
characters  of  minerals  thus  produced  are  of  five  kinds : — 

1.  LusTRE ;  depending  on  the  power  and  manner  of  refleding 
light. 

2.  CoLOR ;  depending  on  the  kind  of  light  reflected  or  trans- 
mitted. 

3.  Diaphaneity;  depending  on  the  power  of  transm^itting 
light. 

4.  Refraction;  depending  on  the  manncr  of  ^ran^m/^rin^  light. 
6.  Phosphorescence  ;    depending  on  the  power  of  emitttng 

light. 

LÜSTRE. 

90.  The  lustre  of  minerals  arises  from  the  nature  of  their  sur- 
faces,  which  canses  more  or  less  of  the  light  incident  upon  them,  to 
be  reflected.  A  Variation  in  the  quarUity  of  light  reflected,  produces 
diflerent  degrees  of  intensity  of  Itistre ;  a  Variation  in  the  nature 
of  the  reflecting  surface,  proouces  diflerent  kinds  of  lustre. 

a.  The  kinds  of  lustre  are  six,  and  are  named  from  some  familiär 
object  or  class  of  objects,  which  exhibit  them. 

1.  Metallic:  the  usual  lustre  of  metals.  Imperfect  metallic  lus- 
tre is  expressed  by  the  term  sub-metallic. 

2.  Vitreous :  the  lustre  of  broken  glass.  An  imperfectly  vitreous 
lustre  is  termed  sub-vitreous.  The  vitreous  and  siib-vitreous  lus- 
tres  are  of  the  most  common  occurrence  in  the  mineral  kingdom. 
Quartz  possesses  the  former  in  an  eminent  desjee ;  calccureous  spar 
often  the  latter.  This  lustre  may  be  exhibiteä  by  minerals  of  any 
coior,  and  in  any  instance,  should  resemble  broken  glass  of  the 
color  of  the  mineral. 

3.  Resinous:  lustre  of  the  yellow  resins,  as  benzoin.  Ex.  opal, 
and  some  yellow  varieties  of  zinc  blende. 

4.  Pearly :  this  term  explains  itself  Ex.  talc,  native  magnesia, 
stilbite,  &c.  When  sub-metallic,  the  term  metallic-pearly  is  ap- 
plied. 
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5.  Süky :  the  result  of  a  fibrous  structure.  Ex.  fibrous  carbon- 
ate  of  lime,  fibrous  gypsum,  and  many  fibrous  minerals,  more  es- 
pecially,  those  which  in  other  fonns  have  a  pegurly  lustre. 

6.  Adamantine :  the  lustre  of  the  diamond.  W  hen  sub-metallic, 
it  is  termed  metallic-adamantine.  Ex.  some  varieties  of  carbonate 
of  lead,  and  dark  red  silver  ore. 

6.  The  degrees  of  intensity  are  denonünated  as  follows : — 

1.  Splendent :  when  the  surface  reflects  liffht  with  great  bril- 
liancy,  and  gives  well  defined  Images.  Ex.  Elba  iron  ore,  tin  ore, 
some  specimens  of  quartz  and  pyrites. 

2.  Shining :  when  an  Image  is  produced,  but  not  a  well  de- 
fined image.     Ex.  calcareous  spar,  celestine. 

3.  Glistening :  when  there  is  a  general  reflection  from  the  sur- 
face, but  no  image.     Ex.  talc,  copper  pyrites. 

4.  Glimmerin^ :  when  the  reflection  is  very  imperfect,  and  ap- 
parently  from  pomts  scattered  over  the  surface.  Ex.  flint,  chal- 
cedony. 

A  mineral  is  said  to  be  dull  when  there  is  a  total  absence  of  lus- 
tre.   Ex.  chalk,  the  ochres,  kaolin. 

These  different  deffrees  and  kinds  of  lustre,  are  oflen  exhibited 
difierently  by  unlike  faces  of  the  same  crystal,  but  always  similarly 
by  like  faces.  The  lateral  faces  of  a  right  Square  prism  may  thus 
difier  from  a  terminal,  and  in  the  right  rectangular  prism  the  lateral 
faces  also  may  difler.  This  is  an  immediate  consequence  of  the 
fact,  that  these  unlike  faces  are  produced  by  unlike  crystallogenic 
axes. 

COLOR. 

91.  In  descriptions  of  the  mineral  species,  it  is  usual  to  notice 
both  the  external  color,  and  that  which  the  mineral  presents  when 
abraded  with  a  file.  The  latter  is  by  far  the  most  important  char- 
acter  in  distinguishing  minerals,  for  it  seldom  varies  in  the  same 
species,  though  externally,  the  mineral  may  present  a  large  variety 
of  shades  of  color.  The  mineral  species  are  liable  to  so  many  acci- 
dental  mixtures  of  foreign  substances,  that,  in  general,  little  reliance 
can  be  placed  on  the  external  color.  The  metals  and  the  metallic 
oxyds  are  among  those  species,  which  are  the  least  subject  to  Va- 
riation. 

The  color  obtained  by  abrasion,  which  usually  corresponds  with 
that  of  the  powder,  is  included  under  the  term  streak.  This  term 
includes  also,  the  histre  produced  by  abrasion. 

The  foUowin^  eight  colors  have  been  selected  by  Werner  as  fun- 
damental, to  faciiitate  the  employinent  of  this  character  in  the  de- 
scription  of  minerals;  White^  Gray^  Blacks  BhiCy  Ghreen^  Yellaw, 
Red,  and  Brown, 

The  colors  of  minerals  possessing  a  metallic  lustre,  or,  concisely, 

THE  METALLIC  COLORS,  are, 
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1.  Capper-red :  the  color  of  copper.   Copper,  less  perfectly,  cop- 
per  nicket. 

2.  Bronze-yellow :  the  color  of  bronze.     Magnetic  pyrites. 

3.  Brass-yellow :  copper  pyrites. 

4.  Gold-yellow :  native  gold. 

5.  Silver-white :  native  silver,  less  distinct  in  arsenical  pyrites. 

6.  Tin-white :  mercury,  tin-white  cobalt. 

7.  Lead'gray :  galena,  molybdena. 

8.  Steel'gray :  nearly  the  color  of  fine  grained  steel  on  a  recent 
fracture.     Native  platina,  and  palladium. 

6.  Non-metallic  Colors, 

The  several  non-metallic  varieties  of  these  fundamental  colors 
are  contained  and  explained  in  the  foUowing  catalogue. 

A.  WkiU. 

1.  Snott-white :  the  purest  white  color.     Carrara  marble. 

2.  Reddish-white :  whit^,  inclining  to  red.     Some  varieties  of 
calcareous  spar  and  quartz,  &c. 

3.  Yellawisk'White :  white,  inclining  to  yellow.    Some  varieties 
of  calcareous  spar  and  quartz. 

4.  Chrayish-white :   white,  inclining  to  gray.      The  same  ex- 
amples. 

6.   Chreenish'White :  talc. 

6.  MUk'White :  white,  slightly  bluish.    Some  varieties  of  Chal- 
cedony. 

B.  Cfray. 

1.  Bluish'gray :   gray,  inclining  to  a  dirty  blue  color.     Some 
varieties  of  limestone. 

2.  Pearl'gray :  gray,  mixed  with  red  and  blue.     Hom  silver, 
Pinite. 

3.  Smoke-gray  :  gray,  with  some  brown.     Flint. 

4.  Ghreenish-gray :    gray,  with  some  green.     Cat's  eye,  some 
varieties  of  talc. 

5.  Yellowisk-gray :  some  varieties  of  compact  limestone. 

6.  Ash-gray :  the  purest  gray  color.     Zoisite  variety  of  epidote. 

C.  Black, 

1.  Chrayish'black :  black,  mixed  with  gray,  (without  any  green, 
brown,  or  blue  tints.)    Basalt,  Lydian  stone. 

2.  Velvet-black :  pure  black.     Obsidian,  black  turmaline. 

3.  Greenish-bl(ick :  pyroxene. 

4.  Brownish'black :  bituminous  coal. 

5.  Bluish'black :  black  cobalt. 

D.  Blw, 

1.  Blackish'blue :  dark  varieties  of  blue  malachite. 

2.  Azure-blue  :  bright  blue  with  a  little  red.    Pale  varieties  of 
blue  malachite,  bright  varieties  of  lapis-lazuli. 

10 
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3.  Violet-blue :  blue  mixed  with  red.    Amethyst,  fluor  spar. 

4.  Lavender-blue :  blue  with  some  red  and  much  gray.  Ldtho- 
marge. 

5.  Pnissian-blue,  or  Berlin  blue :  pure  blue.  Sapphire,  kjranite. 

6.  Smalt'blue  :  some  varieties  of  gypsum. 

7.  Indigo-blue  :  blue  with  black  and  green.    Blue  tunnaline. 

8.  Duck-blue :  blue  with  much  green  and  a  little  black.  Cey- 
lanite  variety  of  corundum,  some  varieties  of  talc. 

9.  Sky-blue  :  pale  blue  with  a  little  green.  It  is  called  moun- 
tain  blue  by  painters ;  it  is  the  color  of  äie  clear  sky. 

R   Green, 

1.  Verdigris-green :  green  inclining  to  blue.  Some  varieties 
of  feldspar. 

2.  Celandine-green :  green  with  blue  and  gray.  Some  varie- 
ties of  talc  and  beryl.  It  is  the  color  of  the  leaves  of  the  celan- 
dine,  (Chelidonium  majus.)  ^' 

3.  Mountaiii'green :  green  with  much  blue.     Beryl. 

4.  Leek'green:  green  with  some  brown.  The  color  of  the 
leaves  of  garlic  ;   distinctly  seen  in  prase,  a  variety  of  quartz. 

5.  Emeraldrgreen :  pure  deep  green.  Emerald,  imperfect  in 
green  malachite. 

6.  Apple-green :  light  green  with  some  yellow.  Chrysoprase 
variety  of  quartz. 

7.  GrasS'green  :  green  with  more  yellow.     Green  diallage. 

8.  Pistachia-greeii :  green  with  yellow  and  some  brown.  Epi- 
dote. 

9.  Asparagus-greeji :  pale  green  with  much  yellow.  Aspara- 
gus  stone. 

10.  Blackish'green :  some  varieties  of  Serpentine. 

11.  Olive-green :  pale  green,  with  much  brown  and  yellow. 
Olivine. 

12.  Oü-green :  lighter  green  with  more  yellow  and  less  brown. 
The  color  of  olive  oil.     Beryl,  pitchstone. 

13.  Siskin-green :  light  green,  much  inclining  to  yellow.  Uranite. 

F.   YeUaw, 

1.  Sulphur-yellow  :  native  sulphur. 

2.  Straw-yellow  :  very  pale  yellow.     Some  varieties  of  topaz. 

3.  Wax-yellow:  yellow  with  gray  and  some  brown.  Zinc 
blende,  opal. 

4.  Honey-yellow :  yellow,  with  some  red  and  brown.  Calcare- 
ous  spar. 

5.  Lemon-yellow  :  pure  yellow.     Native  sulphur,  orpiment. 

ß.  Ochre-yellow  :  yellow  with  brown.  Ochre  varieties  of  brown 
iron  ore. 

7.  Wine-yellow  :  pale  yellow,  with  some  red  and  ffray.  Toimlz 
and  fluor.  *^ 
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8.  Cream-yellow :  pale  yellow,  with  some  red  and  a  tinge  of 
brown.     Some  varieties  of  lithomarge. 

9.  Orange-yellow  :  yellow  inclining  to  red.     Orpiment. 

G.  Red. 

1.  Aurora-red :  red  with  much  yellow.  Some  varieties  of  realgar. 

2.  Hyacinth-red :  red  with  yellow  and  some  brown.     Hyacinth 
variety  of  zircon,  gamet. 

3.  Brick-red :  polyhaiite,  some  varieties  of  Jasper. 

4.  Scarlet-red  :  bright  red  with  a  tinge  of  yellow.     Cinnabar. 

6.  Blood-red  :  red  with  some  yellow  and  black.  Pyrope  varie- 
ty of  gamet. 

6.  Plesk-red :  pale  red  with  gray  and  some  yellow.     Barytes. 

7.  Carmine-red :  pure  red.     Ruby  sapphire. 

8.  Cochineal-red :  red  with  some  blue  and  gray.  Light  red  sil- 
ver  ore. 

9.  Rose-red :  pale  red  with  some  gray.    Rose  quartz. 

10.  Crimson-red :  red  with  some  blue.     Ruby. 

11.  Peach'blossom-red :  red  with  white  and  gray.  Lepidolite 
variety  of  mica. 

12.  Columbine-red :  red  with  some  blue  and  much  black. 
Gamet. 

13.  Cherry-red:  dark  red,  with  much  blue  and  brown.  Spi- 
nel.  some  varieties  of  Jasper. 

14.  Brownish-red :  Jasper,  brown  iron  ore. 

H.  Brown, 

1.  Reddish'hrown :  gamet,  zircon. 

2.  Clove-brown :  brown  with  red  and  some  blue.     Axinite. 

3.  Hair-brown :  brown,  with  some  yellow  and  gray.   Wood  opal. 

4.  Broccoli'brown :  brown,  with  blue,  red,  and  gray.     Zircon. 

5.  Chestnut-brmcn :  pure  brown. 

6.  Yellowish'brown  :  common  Jasper. 

7.  Pinchbeck'brown :  yellowish-brown,  with  a  metallic  or  metal- 
lic-pearly  lustre.     Several  varieties  of  talc. 

8.  Woodrbrolon :  brown  with  yellow  and  gray ;  color  of  old  wood 
nearly  rotten.     Some  specimens  of  asbestiform  homblende. 

9.  Liver-brown :  brown,  with  some  gray  and  some  green.   Jasper. 

10.  Blackish'brown :  bituminous  coal  var.  brown  coal. 

c.  Peculiarities  in  the  Arrangement  of  Colors. 

Play  of  Colors.  This  beautiful  exhibition  is  observed,  when 
several  prismatic  colors  appear  in  rapid  succession  on  turning  the 
mineral.  It  exists  in  perfection  in  the  diamond ;  and  also  in  pre- 
cious  opal,  and  is  most  brilliantly  observed  by  candle  light. 

Change  of  Colors,  Each  particular  color  appears  to  pervade  a 
larger  space  than  in  the  play  of  colors,  and  consequently  the  suc- 
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cession  produced  by  tuming  the  mineral  is  less  rapid.  Ex.  Lab- 
rador feldspar. 

Opalescence.  A  reflection  of  a  milk-white  li^ht  firom  the  infe- 
rior of  the  specimen.  It  is  observed  in  some  vaneties  of  opal,  and 
in  cat's  eye. 

Iridescence,  An  appearance  of  fixed  prismatic  colors  in  the  in- 
terior  of  a  crystal.    It  is  the  effect  of  fracture. 

Tamish.  A  metallic  surface  is  tamished,  when  its  color  differs 
firom  that  obtained  by  firaeture. 

A  surface  possesses  the  steel  tamish,  when  it  presents  the  superfi- 
cial blue  color  of  tempered  steel.    Ex.  Columbite. 

The  tamish  is  described  as  irised,  when  it  exhibits  the  fixed 
prismatic  colors.  Ex.  specular  iron  ore  firom  Elba.  Yariegated 
copper  ore  is  an  instance  of  common  tamish. 

Dichroism.  Some  crystals  viewed  by  transmitted  light,  present 
difierent  colors  in  different  directions.  This  property  is  termed 
dichroism^  derived  firom  a  Greek  Compound,  signifying  two  colors. 
This  property  is  exhibited  only  by  crystals  which  have  at  least  two 
unlike  axes,  and  the  different  colors  are  observed  in  the  direction 
of  the  different  axes.  It  exists  in  turmaline,  iolite,  mica,  &c. 
Mica  is  nearly  opaque  in  one  direction,  while  it  is  transparent  in 
another ;  it  also  presents  different  colors  in  these  directions. 

DIAPHANEITY. 

92.  The  Diaphaneity*  of  a  mineral,  is  its  capability  of  transnüt- 
ting  the  rays  of  light.  The  following  terms  are  adopted  to  express 
the  different  degrees  of  this  property. 

Transparent :  when  the  outline  of  an  object,  behind  the  mine- 
ral, is  perfectly  distinct.     Gypsum,  quartz. 

Subtransparent :  when  the  object  is  seen,  but  its  outline  is  not 
distinct. 

TYanslucent :  when  the  object  is  not  visible,  but  light  is  trans- 
mitted.    Carrara  marble. 

Subtranslucent :  when  the  edges  merely  transmit  light,  or  are 
translucent. 

When  no  light  is  transmitted,  the  mineral  is  said  to  be  opayue. 

This  property  occurs  in  every  shade  of  degree  in  the  mmeral 
kingdom,  from  a  perfect  opacity  to  a  perfect  transparency,  and  most 
minerals  present,  in  their  numerous  varieties,  nearly  all  the  differ- 
ent shades.    Few  minerals,  except  the  metals,  are  perfectly  opaque. 

REFBACTION. 

93.  A  füll  treatise  on  the  subject  of  re/raction  of  light,  belongs 


•  This  term  has  usually  a  less  extended  signification  than  is  here  applied  toit. 
Our  language  is,  however,  destitute  of  any  general  term  expressive  of  the  capability 
of  a  body  to  transmit  light,  and  therefore  this,  which  is  not  in  very  common  use,  and 
may  therefore  receive  a  technical  meaning  in  this  science,  has  bccn  here  employed. 
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more  especially  to  a  work  on  optics.    The  remarks  in  this  place 
will,  therefore,  be  brief. 

a.  Simple  refraction.  If  we  look  into  a  cup  so  obliquely,  that 
an  object  at  its  bottom  is  concealed  from  view  by  its  sides,  on  fiU- 
ing  the  cup  with  water,  this  object  becomes  visible. 

This  has  been  effected  by  a  bending  or 
refmcting  of  the  rays  of  üght,  by  the 
water.  This  eflfect  is  tenned  refractian, 
and  is  produced  by  all  transparent  bodies, 
whether  solid,  liquid  or  gaseous. 

The  ray  ED,  within  the  water,  is  nearer 
the  perpendicular  BC,  than  if  it  had  pro- 
ceeded  in  its  original  direction  AE.  If  we 
consider  the  ray  as  passing  from  the  water 
mto  the  air,  the  part,  AE,  is  farther  from 
the  same  perpendicular  than  if  it  had  pro- 
ceeded  in  the  original  direction  DE.  We  have  therefore  this  im- 
portant  principle :  Light,  in  passing  from  a  rarer  to  a  denser  me- 
dium, is  refracted  towards  the  perpendicular  ;  iffrom  a  denser 
to  a  rarer,  it  is  refracted  from  a  perpendictilar. 

It  has  been  proved  by  experiment,  that  at  whatever  angle  we 
look  at  the  surface  of  the  water,  there  will  be  a  constant  ratio  be- 
tween  AB  and  CD,  provided  the  eye  and  the  object  are  at  the  same 
distance,  A  and  D  from  E.  That  is,  if  AB  is  twice  the  length  of 
CD,  viewing  it  at  one  angle,  it  will  be  twice  at  every  other  angle, 
until  the  eye  is  perpendicular  over  the  object  D,  when  there  is  no 
refraction.  But  AB  is  the  sine  of  the  angle  AEB,  which  is  the 
angle  of  incidence,  CD,  the  sine  of  the  angle  CED,  which  is  the 
angle  of  refraction,    This  principle  may  therefore  be  thus  stated  : 

The  s^ine  of  the  angle  of  incidence  bears  a  constant  ratio  to  the 
sine  of  the  angle  of  refraction, 

This  ratio  is  termed  the  index  of  refraction.  In  water,  the  ratio 
is  as  1.336  to  1.  1.336  is  therefore  the  index  of  refraction  of 
water. 

6.  Double  refraction.  A  line  viewed  through  a  crystal  of  trans- 
parent calcareous  spar,  (often  called  Iceland  spar,  as  it  was  first 
obtained  on  tliat  island,)  appears  to  be  double.  One  image  is 
observed  by  the  usual  refraction  of  the  light,  while  the  second  is 
perceived  by  means  of  an  extraordinary  refraction.  If  the  crystal 
is  placed  over  a  point,  and  tumed  around,  one  image,  that  produced 
by  the  extraordinary  refraction,  will  appear  to  revolve  around  the 
other. 

This  power  of  producing  double  Images  is  termed  double  refrac- 
tion, It  may  be  observed  in  every  direction  through  a  crystal  of 
Iceland  spar,  except  in  that  of  the  vertical  axis.  The  vertical  axis 
of  the  crystal  is  Üierefore  termed  the  axis  of  double  refraction^ 
since,  in  its  direction,  the  ordinary  and  extraordinary  ray  coincide. 
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Double  refraction  increases  from  this  axis,  where  it  is  0,  to  a  plane 
at  right  angles  with  it. 

In  some  instances,  the  extraordinary  ray  is  situated  between  the 
ordinary  ray  and  the  perpendicular ;  in  otners,  it  is  exterior  to  tbis 
ray.  The  former,  possess  a  ffrecUer  index  of  refraction  for  the 
extraordinary  than  for  the  ordinary  ray,  and  the  axis  is  called  a 
positive  axis  of  double  refraction.  The  latter  have  a  kss  index 
of  refraction  k>t  the  extraordinary  than  ordinary  ray,  and  therefore 
a  negative  axis  of  double  refraction. 

All  crystals  possess  the  doubly  refracting  stnicture,  except- 
ing  monometric  solids,  that  is,  the  cube,  octahedron,  &c.,  die. 
Some  crystals,  unlike  calcareous  spar,  contain  two  axes  of  double 
refraction,  or  two  directions  in  which  the  ordinary  and  extraordi- 
nary rays  are  coincident,  and  where,  therefore,  double  refraction  is 
not  Seen. 

We  remark,  preliminary  to  an  explanation  of  this  distinction  of 
crystals,  into  those  with  one  axis,  and  those  with  two,  that  the 
molecule  of  a  right  rectangular  prism  has  three  principal  sections ; 
one  through  the  vertical  axis  and  the  longer  horizontal,  another 
through  the  vertical  and  shorter  horizontal,  and  a  third  through 
the  two  horizontal  axes.  These  three  planes  of  section  intersect 
at  right  angles,  and  are  called  the  axial  planes  of  the  ellipsoid,  two 
of  wnich  are  vertical,  and  one  horizontal.  With  this  explanation, 
we  proceed. 

If  the  molecule  is  an  ellipsoid  of  revolution,  in  which  the  two 
vertical  axial  planes  are  equal  ellipses,  there  is  but  one  axis  of 
double  refraction. 

If  the  molecule  is  an  ellipsoid,  not  of  revolution,  in  which  the 
two  vertical  axial  planes  are  unequal  ellipses,  there  are  two  axes 
of  double  refraction. 

The  crystals  of  one  axis,  are  included  in  the  classes  Dimetrica 
and  Tetraxona;  those  of  two  axes,  in  the  classes  Trimetrica,  Mono- 
clinata,  Diciinata,  and  Tricliuata. 

There  are  a  few  exceptions  to  this  remark.  The  most  promi- 
nent is  the  crystal  of  water,  which,  though  secondary  to  a  right 
rhombic  prism,  possesses  but  one  axis  of  double  refraction.  But 
observing  that  some  rhombohedrons  possess  positive,  some  nega- 
tive axes,  and  that,  consequently,  double  refraction  is  not  depend- 
ent  on  form  merely,  but  probably,  also,  on  the  nature  of  the  attrac- 
tion  in  the  molccular  axes,  and  also  the  structure  of  the  molecule^ 
we  must  allow  the  possibility  of  this  exception,  and  not  so  violate 
all  principles  of  Crystallography  as  to  attempt  to  derive  its  forma 
from  any  dimetric  or  tetraxonal  solid. 

PHOSPHORESCENCE. 

94.  Phosphoresence,  or  the  emission  of  light  by  minerals,  may 
be  produced  in  different  ways :  by  friction,  by  heat,  or  by  exposure 
to  the  light  of  the  sun. 
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By  frictum.  Light  is  readily  evolved  from  quartz,  by  the  fric- 
tion  Ol  one  piece  against  another,  and  merely  the  rapid  motion  of  a 
feather  across  some  specimens  of  sulphuret  of  zinc,  will  often  elicit 
from  this  mineral,  light,  more  or  less  intense.  Friction,  however, 
will  evolve  light  from  a  few  only  of  the  mineral  species. 

Bf/  heat  Fluor  spar  is  very  beautifully  phosphorescent  at  the 
temperature  of  about  300°  F.  Different  varieties  give  off  light  of 
different  colors ;  the  chlorophane  variety,  a  splendid  emerald  green 
light ;  others  a  purple  of  oifferent  shades.  This  may  be  observed 
in  a  dark  place,  by  throwing  the  pulverized  mineral  on  a  shovel 
heated  below  redness.  Some  varieties  of  carbonate  of  lime  emit  a 
yellow  light  when  treated  in  the  same  manner.  At  a  certain  tem- 
perature, the  fluor  spar  loses  the  power  of  phosphorescence ;  it  may 
De  restored,  however,  by  subjecting  it  to  an  electrical  discharge. 

Li^ht  of  the  sun.  The  only  substance  in  which  an  exposure  to 
the  light  of  the  sun  produces  very  apparent  phosphorescence,  is 
the  diamond — some  specimens  seem  to  be  destitute  of  this  power. 

The  phosphorescence  of  minerals  is  a  character  of  little  import- 
ance  in  distinguishing  them :  it  is.  however,  deserving  of  attention 
in  the  descriptive  part  of  the  science. 


CHAPTER  II. 


ELECTRICITY. 


95.  The  means  of  developing  electricity  in  minerals,  are  friction 
and  heat. 

1.  By  friction,  There  is  no  line  of  distinction  among  the  mine- 
ral species,  separating  them  into  those  of  resinous  and  those  of  vit- 
reous  electricity.  The  same  mineral  in  its  different  varieties,  oflten 
presents  both  kinds,  and  frequently,  the  t\vo  are  exhibited  by  the 
same  specimen.  This  character  is,  therefore,  of  no  importance  nor 
interest  to  the  mineralogist. 

2.  By  kecU,  The  thermo-electrical  character  of  the  mineral  spe- 
cies, are  also  of  little  importance  in  distinguishing  minerals ;  but 
they  are  so  peculiar  that  they  deserve  some  attention,  and  should 
not  be  n^lected  in  the  descriptions  of  the  species. 

The  efiect  of  the  application  of  heat,  is  the  development  of  electric 
polarity.  This  property  belongs  in  a  remarkable  degree  to  turma- 
line  and  boracite.  These  minerals  usually  occur  m  hemihedral 
crystals,  the  one  under  the  form  of  a  three  or  six  sided  prism,  (se- 
condary  to  a  rhombohedron,)  differently  terminated  at  its  extremi- 
ties,  the  other  in  that  of  a  cube,  with  its  opposite  solid  angles  dis- 
similarly  replaced.    M.  Becquerel  remarks  conceming  the  tunna- 
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line:*  "  At  30^  C.  electrica!  polarity  was  sensible ;  it  continued  un- 
changed,  to  150^,  as  long  as  the  temperatiire  continued  to  rise ;  if 
stationary  an  instant,  the  polarity  disappeared ;  but  shortly  mani- 
fested  itself  reversed,  when  the  temperature  commenced  to  decline. 
If  but  one  end  of  the  crystal  was  heated,  the  crystal  was  unpolarized, 
and  when  two  sides  were  unequally  heated,  each  acquired  an  elec- 
trica! State  independent  of  the  other." 

The  most  modified  end  of  turmaline  is  the  positive  or  north  pole. 
The  same  is  true  of  boracite,  whose  opposite  poles  are  exhibited  at 
the  opposite  angles.    The  powder  of  turmaline  is  also  pyro-electric. 

The  usual  method  of  observing  the  polarity  of  turmaline,  is  to 
place  the  heated  crystal  on  a  brass  support,  wliich  tums  on  a  pivot 
like  a  masfnetic  needle.  By  presenting  the  poles  of  a  magnet,  it 
will  be  found  that  the  north  pole  of  a  magnet  will  attract  one  ex- 
tremity  of  the  crystal  and  repel  the  other. 

The  following  is  a  list  of  the  pyro-electric  minerals,  as  given  by 
the  Abbe  Haut/,  with  the  names  of  thoae  who  first  notic^  their 
pyro-electric  property. 

Turmaline,  Lemery,  Mesotype. 

Topaz,  Caniofi.  Prehnite. 

Axinite,  Brard.  Oxyd  of  zinc. 

Boracite,  Haüy,  Sphene. 

Brewster  has  added  the  following. 

Calc  spar.  Analcime. 

Yellow  beryl.  Amethyst. 

Heavy  spar.  Quartz,  (Dauphiny.) 

Gelestine.  Idocrase. 

White  lead  ore.  Mellite  ? 

Fluor  spar,  (red  and  blue.)  Sulphur,  (native.) 

Diamond.  Garnet. 

Orpiment.  lolite. 


Haüy. 


CHAPTER    III. 

MAGNETISM. 


96.  Iron  is  the  sole  repository  of  magnetism  in  the  mineral  king- 
dom.t  Magnetic  polarity  and  attraction  is  exhibited  by  only  one  of 
its  various  ores.  This  ore  often  possesses  these  characters  in  an 
eminent  de^ee,  and  when  arranged  in  the  form  of  a  horse  shoe 
magnet  will  often  lift  very  heavy  weights. 

Several  of  its  ores,  however,  are  attractable  by  the  magnet^ 


*  Brewster's  Edin.  Jour.  X.  1829. 

t  The  mctals  coball  and  nickel  are  also  susceptible  of  magnetic  attraction. 
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though  not  possessed  of  magnetic  powers  themselves.  This  may 
be  observed,  by  presenting  the  ordinary  steel  magnet  to  the  mineral 
reduced  to  a  coarse  powder.  K  the  particles  are  susceptible  of 
magnetic  influence,  they  will  adhere  to  the  applied  magnet.  This 
character  serves  to  distinguish  a  few  of  the  mineral  species,  which 
otherwise  have  very  close  resemblances ;  especially,  magnetic  iron 
ore  from  specular  iron,  and  magnetic  pyrites  from  common  pyrites. 
The  native  magnet  is  a  variety  of  magnetic  iron  ore. 

Many  minerals  become  attractable  by  the  magnet,  only  after  un- 
dergoing  the  high  heat  of  the  blowpipe ;  this  is  the  resuit  of  a  par- 
tial  decomposition.  This  fact  shouid  always  be  observed  in  the 
descriptions  of  the  species. 


CHAPTER  IV. 

SPECIFIC  GRAVITY. 

97.  The  specific  gravity  of  a  mineral,  is  its  weight  compared 
with  that  of  another  substance  of  equal  volume,  whose  gravity  is 
taken  at  unity.  If  a  cubic  inch  of  any  mineral  weighs  twice  as 
much  as  a  cubic  inch  of  water,  (water  being  the  unit,)its  specific  grav- 
ity is  2,  if  three  times  as  much,  its  specific  gravity  is  3,  &c.  In  the 
case  of  solids  or  liquids,  this  comparison  is  usually  made  with  wa- 
ter ;  but  when  the  substance  is  a  gas,  atmospheric  air  is  assumed 
as  the  Unit. 

It  results  from  the  nature  of  a  fluid,  that  the  weight  lost  by  a  solid 
immersed  in  water,  is  equal  to  the  weight  of  an  equal  volume  of 
water.  The  determination  of  specific  ffravity  is,  therefore,  a  very 
simple  process.  We  ascertain  the  weight  out  of  water  by  weighing 
it  in  the  usual  manner ;  we  then  determine  the  weight  in  water ; 
and  the  loss  by  immersion,  or  the  difference  of  the  two  weights,  is 
the  weicht  of  an  equal  volume  of  water :  that  is,  if  a  mineral  weighs 
120  ^ams  out  of  water,  but  90  on  immersion,  it  has  lost  30  grams, 
which  is  the  weight  of  a  volume  of  water  equal  to  that  of  the  mine- 
ral. The  minerä,  consequently,  weighs  in  this  instance  4  times  as 
much  as  the  water;  for  4x30  grains,  (weight  of  water,)  equals  120 
grains,  which  is  the  weight  of  the  mineral.  The  rule  for  the  pro- 
cess is,  therefore,  Divide  the  weight  out  of  water,  by  the  diffe- 
rence of  weights  obtained  out  and  in  water, 

The  water  employed  for  this  purpose  shouid  be  free  from  all  for- 
eign  substances,  which  may  be  eflFected  by  distilling  it.  Since  the 
density  of  water  varies  with  its  temperature,  a  particular  tempera- 
ture  has  been  selected  for  these  experiments  in  order  to  obtain  uni- 
form results :  60°  F.  is  the  most  convenient,  and  has  been  gene- 
rally  adopted. 

If  a  pair  of  scales  is  used  for  obtaining  the  weights,  they  shouid 
11 
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bc  exceedingly  delicate,  when  perfect  accnracy  is  required.  Por 
original  investigations  they  should  tum  with  the  lOOOth  of  a  ||;niii. 
The  weights  must  be  selected  with  care,  and  should  vary  from  the 
twentieth  of  a  grain,  to  120  grains.  To  weigh  the  nüneral  immer- 
sed  in  water,  it  may  be  attoched  to  the  scales  by  a  Single  fibre  of 
raw  ailk  or  a  fine  hair,  and  ihus  let  down  into  a  jar  of  waler,  care 
being  taken  that  the  scales  be  kept  perfectly  dry.  The  attachment 
of  the  fibre  of  silk  to  the  scnles,  may  be  nuide  by  meansof  a  small 
hook  attached  to  the  lower  part  of  one  scale.  For  the  ordinary  in- 
vestigntioiis  of  the  mineralogist,  in  the  determination  of  nwcies,  it 
will  be  fonnd  most  convenient,  if  the  scales  are  not  proviaed  with 
Ulis  hook,  to  raake  a  vcry  small  hole  through  the  centre  of  ona 
Scale,  and  through  it  attocn  a  horse  hoir  pemumently  to  the  scale. 
By  tying  a  slipping  knot  in  the  horse  hair,  the  minerals  under  in- 
vestigatiou  may  be  attached  and  detached  without  difficulty,  owing 
to  the  elasticity  of  tlie  hair ;  the  hair  thus  ckrranged  will  seldom  re- 
quire  to  be  replaced. 

An  instrument  called  Nicholson's  Arceometer,  is  oflen  substituted 
for  the  scales,  and  for  mineral  analysis  is  siifficicntly  accurate, 

M  N  is  a  hoUow  metallic  cyliiidcr ;  E,  a  lead- 
en  Support  for  the  nüneral ;  A  a  cup  attached  to 
M  N  by  a  piece  of  bross  wire  Ir  ;  a  mark  should 
be  mode  at  b  on  this  wire,  a  short  distance  above 
the  line  to  which  the  Instrument  sinks  when  im- 
mersed  in  water. 

In  using  the  instrument  it  is  inserted  into  a  tatl 
glass  jar  containing  water,  and  the  cup  C  placed 
on  A  to  receive  the  weights.  The  weights  are 
now  added  until  the  instrument  sinks  to  the  line 
Ol  b,  This  woight,  which  is  to  be  noted  and  mark- 
ed  on  the  cnp  C,  is  called  the  balance  weight  of 
the  instrument.  It  will  be  perceived  as  we  pro- 
ceed,  that  the  specific  gravity  of  no  specimen  of 

freater  weight  than  the  balance  weight,  can  be 
etermined  with  this  instrument,  except  by  chan- 
ging the  Position  of  the  mark  b. 

To  ascertoin  the  specific  gravity  of  a  miaeral, 
place  the  specimen  on  C,  and  add  such  additional 
weights  as  are  required  to  sink  the  instrument  to  b ;  stibtracting 
this  additional  weight  from  the  balance  weight,  gives  the  wei^t 
of  the  specimeo.  Next,  place  the  specimen  on  the  receptacle  E,  and 
having  iinmcrsed  the  whole  again  in  the  water,  add  weights  to  C  tili 
the  instrument  again  sinks  lo  b ;  the  weights  added,  equal  the  weight 
of  an  equal  volunie  of  water.  We  then  divide  as  before  the  weight 
of  the  mineral  by  the  weight  of  the  equal  vohime  of  water. 

To  insure  accuracy,  those  specimens  should  be  selected  which 
are  perfectly  free  from  foreign  substaiices  and  contain  no  vacuities. 
If  vacuities  exiat,  they  may  usually  be  removed  by  a  caarae  puIver- 
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izati&n  of  the  mineral.  If  reduced  to  an  impalpable  powder,  it 
is  apt  to  swim  on  the  surface,  though  heavier  than  water,  and  there- 
fore  this  should  be  avoided. 

The  mineralogist  is  so  seldom  required  to  investigate  the  speci- 
fic eravity  of  hquids  or  gases,  that  an  explanation  of  the  different 
metnods  employed  is  nnnecessary. 


CHAPTER  V. 

CHARACTERS  DEPENDING  ON  COHESION. 

These  characters  are  of  three  kinds : — 1.  Hardness ;  2.  State  of 
Aggregation;  3.  Fracture. 

1.  hardness. 

98.  Every  one's  experience  teaches  him  that  the  harder  body 
will  Scratch  the  softer,  and  that  therefore  we  may  distinguish  the 
harder  from  the  softer  by  a  trial  of  this  kind.  From  the  same  in- 
structor,  the  fact  is  universally  known  that  the  softer  the  substance 
the  more  easily  it  is  impressed  and  abraded  by  a  file.  Both  these 
methods  are  used  by  the  mineralogist  in  determining  the  hardness 
of  the  species,  but  the  latter  is  much  to  be  preferred.  Some  of  the 
objections  to  the  former  are  the  following : 

The  facility  of  Operation  depends  to  some  considerable  extent  on 
the  acuteness  of  the  angle  with  which  the  trial  of  scratching  is 
made,  and  it  becomes  very  difficult  if  not  impossible  when  there  is 
HO  angle.  2.  The  result  is  very  uncertain  at  low  degrees  of  hard- 
ness. 3.  It  is  imposssible  with  imbedded  minerals.  4.  The  trial 
specimens  must  have  finely  polished  surfaces,  which  are  obtained 
with  difficulty,  and  if  polished,  are  soon  destroyed  for  this  purpose, 
after  receiving  a  few  Scratches. 

It  might  also  be  added,  that  this  process  is  much  more  düficult 
than  that  by  the  file ;  and,  moreover,  it  is  nnnecessary,  as  the  file  will 
answer  in  all  cases.  Even  when  the  mineral  is  too  hard  to  be  im- 
pressed by  it,  the  peculiarity  of  the  grating  sound  will  sufiice  to 
the  practised  ear. 

To  give  a  more  definite  character  to  the  results  obtained  with 
respect  to  the  hardness  of  minerals,  the  distinguished  German 
mineralogist,  Mohs,  has  introduced  a  scale  of  hardness.  In  older 
Works  on  the  science,  the  very  indefinite  terms  hard,  soft,  tender, 
&c.,  were  employed  to  express  the  degrees  of  hardness.  After- 
wards,  minerals  were  described  as  harder  or  softer  than  glass,  or 
than  one  another.  Consequently,  the  Standards  were  almost  as  nu- 
merous  as  the  mineral  species,  and  no  information  was  conveyed 
to  the  person  unacquainted  with  the  species  witli  jvvhich  compari- 
son  was  made;  or  if  acquainted  with  the  species,  since  many 
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minerals  vary  somewhat  in  their  hardness,  the  Statement  was  still 
indefinite,  unless  the  particular  variety  was  noted.  The  confusion 
and  incorrectness  thus  introduced  into  the  science,  have  been  re- 
moved  by  the  selection  of  a  few  minerals  of  common  occurrence, 
as  Standards  of  comparison.  Mohs's  scale  consists  of  ten  minerals, 
which  gradually  increase  in  hardness  from  1  to  10.  The  intervals 
between  2  and  3,  and  5  and  6,  are  larger  than  the  others.  Brei- 
thaupt has  therefore  introduced  another  degree  of  hardness  between 
each  of  the  above,  and  thus  his  scale  is  composed  of  twelve  mine- 
rals. The  advantage  of  Breithaupt's  scale  may  be  secured  without 
altering  the  number  of  units  of  comparison,  by  numbering  that  be- 
tween ^  and  3,  2^,  or  2.5,  and  that  between  6  and  6,  5^,  or  6.6. 

The  scale,  thus  constructed.  is  as  foUows : 

1.  Tale  ;  common  laminated  light  green  variety. 

2.  Rock  Salt,  or  an  uncrystallized  variety  of  gypsum. 

2.  5.  Foliated  mica. 

3.  Calcareou^  spar;  transparent  variety. 

4.  Fluor  spar  ;  crystalline  variety. 

5.  Apatite  ;  transparent  variety. 

5.  5.  Scapolite  ;  crystalline  variety. 

6.  Feldspar  ;  white  cleavable  variety. 

7.  Quartz  ;  transparent. 

8.  Topaz  ;  transparent. 

9.  Sapphire ;  cleavable  varieties. 

10.  Diamond, 

If  the  file  abrades  the  mineral  under  trial  with  the  same  ease  as 
No.  4,  and  produces  an  equal  depth  of  abrasion  with  the  same  force, 
its  hardness  is  said  to  be  4.  If  with  more  facility  than  4,  but  less 
than  5,  the  hardness  may  be  4^,  or  4^,  written  in  decimals  4.25,  4.5. 
Several  successive  trials  should  be  made  to  obtain  certain  results. 

The  use  of  the  file  is  acquired  with  very  little  experience ;  usu- 
ally  a  sin^le  trial  is  sufficient.  Gare  must  be  taken  to  apply  the 
file  to  sinalar  edges  in  the  specimens  compared ;  that  is,  edges  of 
equal  obtuseness.  That  part,  also,  of  the  specimen  should  be  se- 
lected,  which  has  not  been  altered  by  exposure,  and  which  has  the 
highest  degree  of  transparency  and  compactness  of  structure.  The 
pressure  for  determination  should  not  be  very  light,  and  the  file 
should  be  passed  three  or  four  times  over  the  specimen. 

Some  crystals  present  difierent  degrees  of  hardness  on  their  un- 
like  parts.  An  example  of  this  fact  is  observed  in  Kyanite  and  also 
in  mica.  This  is  only  observed  in  the  inequilateral  primary  forms, 
and  like  the  similar  diflference  of  color,  lustre,  &c.,  finds  a  ready 
explanation  in  the  theory  of  their  formation  :  urdike  faces  are  the 
residi  of  the  action  o/unlike  axes. 
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2.    STATE  OF  AGOREOATION. 

99.  Solid  minerals  may  be  either  brittle,  sectile,  malleable,  flexi- 
ble, or  elastic.     Fluids  are  either  gaseous  or  liquid. 

1.  Brittle  ;  when  on  detachinff  parts  of  the  mineral  with  a  knife, 
the  separated  parts  fall  to  a  powaer.     Ex.  kerolite,  calc  spar. 

2.  Sectile  ;  when  the  detached  parts  do  not  fall  to  a  powder. 
This  character  is  intermediate  between  brittle  and  malleable.     Ex. 


gypsum. 
3.  Ma 


Malleable  ;  when  the  detached  parts  separate  in  slices.  This 
is  a  consequence  of  what  is  usually  termed  malleability,  or  the  ex- 
tensibility  of  a  substance  under  the  hanuner.  Ex.  native  gold,  na- 
tive  silver. 

4.  Flexible  ;  when  the  mineral  may  be  bent  without  breakin^, 
and  retains  its  bent  position  when  the  bending  force  is  removed. 
Ex.  talc. 

5.  Elastic  ;  when  on  removing  the  bending  force,  the  original 
Position  is  reassumed.     Ex.  mica. 

A  liquid  is  said  to  be  viscous,  when,  on  pouring  it,  the  drops 
lengthen,  and  appear  ropy.    Ex.  petroleum. 

3.   PRACTURE. 

100.  The  natural  fracture  of  crystalline  minerals,  has  already 
been  noticed  under  Cleavage,  The  fracture  of  amorphous  min- 
erals, varies  in  the  form  and  kind  of  surface  produced. 

1.  Conchaidal ;  when  the  minerals  break  with  concavities,  more 
or  less  deep,  and  corresponding  elevations.  It  is  so  cailed  from  the 
resemblance  of  the  concavity  to  the  valve  of  a  shell,  from  concha, 
a  shelL    Ex.  flint. 

2.  Even  ;  if  the  fractured  surface  is  nearly  or  quite  flat. 

3.  Uneven ;  if  the  broken  surface  is  rough,  with  numerous  small 
elevations  and  depressions. 

4.  Hackley ;  when  the  elevations  are  sharp  or  hooked.  Ex. 
broken  iron. 


CHAPTER  VI. 

TASTE. 

101.  Taste  can  be  observed  only  in  the  soluble  minerals  and 
liquids.  The  different  kinds  of  taste  which  have  been  adopted  for 
reference  are, 

1.  Astringent ;  the  taste  of  vitriol. 

2.  Styptic;  taste  ofalum. 

3.  Saline  ;  taste  of  common  salt 


86  PHTSICAL  PROPERTIE8  OF  MINERALS. 

4.  Alkaline  ;  taste  of  soda. 

6.  Cooling  ;  taste  of  salt  petre. 

6.  Bitter  ;  taste  of  Epsom  salts. 

7.  Sour  ;  taste  of  sulphuric  acid. 

This  is  an  important  character  in  distinguishing  the  soluble 
minerals. 


CHAPTER  VII. 

ODOR. 

102.  ExcEPTiNo  some  of  the  gases  and  soluble  salts,  minerals 
do  not  in  the  dry  unchanged  State  give  off  any  odor.  Odor  may  be 
obtained  from  many,  however,  by  friction,  or  by  moistening  their 
surfaces  with  the  breath  ;  and  also  by  the  elimination  of  some  vol- 
atile  ingredient  by  heat  or  acids.  The  foliowing  terms  will  be 
employed  in  descnbing  the  odors  thus  obtained  from  minerals. 

1.  Alliaceous  ;  the  odor  of  garlic.  Friction  of  arsenical  iron 
elicits  this  odor ;  it  may  also  be  obtained  from  any  of  the  arsenical 
ores  or  salts,  by  means  of  heat. 

2.  The  odor  of  horse-radish.  This  very  disagreeahle  odor  is 
strongly  perceived,  when  the  ores  of  selenium  are  heated. 

3.  SulphureoiLS ;  friction  will  produce  this  odor  from  pyrites, 
and  heat  from  most  of  the  sulphurets. 

4.  Bituminous  ;  the  odor  ofbitumen. 

6.  Fetid ;  the  odor  of  sulphuretted  hydrogen  or  rotten  eggs.  It 
is  elicited  by  friction  from  some  varieties  of  quartz  and  limestone. 

6.  Argülaceous ;  the  odor  of  moistened  clay.  It  is  obtained 
from  Serpentine  and  some  allied  minerals,  after  moistening  them 
with  the  breath ;  others,  as  pyrargillite,  afford  it  when  heated. 


PART  III. 


CHEMICAL  PROPERTIES  OF  MINERALS. 


The  chemical  properties  of  minerals  are  ascertained  in  two  ways ; 
1,  by  the  action  of  acids ;  2,  by  heat,  concentrated  by  means  of  the 
blowpipe,  assisted  by  various  chemiccd  re-agents. 


CHARTER  I. 
ACTION  OF  ACIDS. 

103.  When  diluted  sulphuric  acid,  (oil  of  vitriol,)  nitric  acid, 
(aqua  fortis,)  or  muriatic  acid,  is  put  on  a  specimen  of  calcareous 
spar,  or  when  this  mineral  is  introduced  into  either  of  these  acids, 
there  is  a  rapid  escape  of  bubbles  of  aerial  matter,  producing  what 
is  termed  effervescence.  In  this  instance,  this  aerial  matter  is  car- 
bonic  acid,  which,  either  of  the  above  acids  will  separate  from  the 
lime.  Whenever,  therefore,  a  mineral  containß  a  volatile  ingre- 
dient  capable  of  being  expelled  by  an  acid,  this  character  may  be 
employed  to  distinguish  it  from  others  it  much  resembles  in  its  ex- 
temal  characters.  In  making  this  trial,  it  is  most  convenient  to 
apply  the  acid  by  means  of  a  glass  rod,  directly  upon  the  specimen. 
It  must  be  closely  observed,  that  the  mineral  is  quite  pure ;  any 
fissures  or  seams  are  very  liable  to  contain  small  quantities  of  car- 
bonate  of  lime,  or  some  other  substance  equally  decomposable  by 
acids,  which  would,  therefore,  give  a  fallacious  result.  When 
there  is  any  doubt  as  to  the  result  obtained,  it  may  be  removed  by 
dropping  a  fragment  not  1  arger  than  a  pea,  or  some  of  the  pulver- 
izea  mineral,  into  the  acid.  Its  reduction  in  size,  quantity,  and  the 
accompanying  effervescence,  will  render  manifest  the  action  of  the 
acid.  The  acids,  when  employed  for  this  purpose,  should  be  at 
least  one  half  water.  The  dilute  nitric  acid  is  generally  most  con- 
venient. In  some  cases  the  others  are  requisite.  In  these  examina- 
tions,  it  is  important  to  observe  the  odor  of  the  escaping  gas;  also, 
whether  very  suffocating  and  disagreeable,  or  merely  pungent; 
also,  its  color,  and  if  the  experiment  is  performed  in  a  vessel,  the 
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color  of  the  Solution  should  be  observed.  In  many  instances,  Solu- 
tion is  obtained  without  effervescence,  and  ofien  a  mineral  is  but 
partly  soluble,  and  the  insoluble  part  is  thrown  down  in  the  State 
of  a  powder ;  frequently,  it  may  be  insoluble  in  cold,  but  soluble  in 
hot  acid. 

Another  effect  of  the  action  of  acids  is  the  reduction  of  the  mine- 
ral to  the  State  of  a  jelly.  To  accomplish  this,  the  finely  pulver- 
ized  mineral  is  thrown  into  a  strong  acid,  and  a  gentle  heot  ap- 
plied. After  a  short  time,  as  the  mineral  cools,  it  gelatinixes.  in 
a  few  instances,  a  jelly  may  be  formed  readily  with  the  cold  acid. 
By  heating  the  mineral,  this  property  is  often  destroyed ;  but  occa- 
sionally  it  taJces  place,  with  equal  facility,  before  ana  afier  heating. 
These  facts  will  often  assist  in  distinguishüi^  the  mineral  species, 
and  should,  therefore,  be  noticed  in  the  descnptions  of  new  species. 


CHAPTER  II. 


ACTION  OF  TUE  BLOWPIPE. 


^r-1 


^ 
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104.  The  first  of  the  annexed  figures,  represents  the  simplest 
kind  of  blowpipe.  It  is  merely  a  bent,  tapering  tube  of  brass,  urom 
seven  to  ten  mches  long,  with  a  very  minute  aperture  at  its  smalier 
end.  Its  uso  is  to  concentrate  the  flame  ^ 
of  the  candle  to  a  Single  point.  This  //^ 
is  effected  by  blowing  with  the  mouth 
through  the  Instrument,  while  its  smalier 
end  is  just  within  the  flame  of  the  lamp 
or  candle.  For  this  purpose,  the  wick 
should  be  bent  in  the  direction  in  which 
the  flame  is  to  be  blown.  With  a  little 
practice,  a  ^ood  focus  is  easily  obtained. 

Frequenüy,  the  Operations  with  the 
blowpipe  require  an  unintermitted  heat 
for  a  considerable  len^h  of  time,  and  al- 
ways  longer  than  a  smgle  expiration  of 
the  Operator.  It  is,  therefore,  necessary, 
that  the  process  of  breathing  and  blow- 
ing should  be  going  on  cotemporane- 
ously.  This,  thougn  apparently  para- 
doxical,  may  be  accomplished  after  a  little  practice.  The  leamer 
should  first  attempt  to  breathe  through  his  nostrils,  with  his  cheeks 
inflated  and  mouth  closed,  and  be  able  to  continue,  uninterruptedly, 
the  process  of  breathing  without  altering  the  inflation  of  the  cheeks. 
This  accomplished,  if  ne  introduces  the  blowpipe  into  his  mouth, 
he  will  3ooufmd  no  difficulty  in  continuing  his  respirations,  while 
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the  muscles  of  the  inflated  cheeks  are  throwing  their  contained  air 
through  the  blowpipe.  Whenever  the  cheeks  are  nearly  exhausted, 
the  mouth  may  again  be  filled  without  intermitting  the  flame,  and 
the  respiration  throuffh  the  nostrils  recontinued. 

After  blowing  a  short  time,  moisture  often  collects  in  the  tube 
and  prevents  the  longer  continuance  of  the  process.  To  remedy 
this  inconvenience,  the  appendage  at  o,  figs.  2  and  3,  is  often  added 
to  the  blowpipe ;  it  is  merely  a  small  Chamber  for  receiving  and 
condensing  the  moisture.  In  fig.  3,  the  beak  is  connected  with 
the  chaml)er  by  a  universal  Joint,  admitting  of  motion  laterally,  in 
all  directions. 

To  ayoid  the  necessity  of  puttin^  into  the  mouth  the  brass  of 
which  the  blowpipe  may  be  made,  it  is  usually  provided  with  an 
ivory  mouth-piece.  It  is,  however,  preferable  that  this  instrument 
be  made  of  silver,  and  quite  desirable  that  its  beak,  at  e,  be  of  pla- 
tinum.  When  made  accordinff  to  WoUaston's  method,  it  consists 
of  a  thin  tube,  about  seven  inches  long,  attached  at  one  extremity 
to  a  beak  of  similar  form.  The  tube  is  composed  of  two  parts, 
which  may  slide  into  one  another,  and  thus  the  whole  is  made  to 
occupy  no  more  room  than  a  common  pencil  case.  The  same  is 
effected  by  thearrangement  in  fig.  2,  in  which  the  lower  half,  c  d,  is 
screwed  into  the  upper.  When  unemployed,  it  may  be  unscrewed, 
and  the  part,  c  d,  inserted  at  a  into  the  part  a  c,  and  again  screwed 
in.  Thus  arranged,  it  occupies  no  more  room  than  according  to 
Dr.  WoUaston's  plan  ;  and  on  account  of  the  greater  facility  of  ren- 
derii^  it  tight  with  a  screw,  this  method  may  sometimes  be  pre- 
ferred. 

The  flame  produced  by  the  blowpipe,  consists  of  two  cones ;  an 
inner  of  a  blue  color,  and  an  outer,  which  is  yellow.  The  heat  is 
most  intense  just  beyond  the  extremity  of  the  blue  flame,  where  the 
greater  part  of  the  heat  of  the  candle  is  concentrated.  The  efiect 
of  the  heat  of  the  inner  cone  is  to  fuse,  and,  in  many  instances,  to 
reduce  the  mineral  (if  a  metal,)  to  its  metallic  State.  This,  there- 
fore,  is  called  the  reducHon  flame. 

The  same  efiect  is  not  always  produced  at  the  extremity  of  the 
outer  flame.  Often,  the  mineral  reduced  by  the  inner  cone,  if 
placed  at  the  extremity  of  the  outer,  is  recomposed,  in  consequence 
of  its  contact  with  the  atmosphere,  by  uniting  with  oxygen  one  of 
the  constituents  of  the  atmosphere.  For  mis  reason,  the  outer 
flame  is  called  the  oxydating  flame.  For  Oxydation,  the  beak  of 
the  blowpipe  should  have  a  large  aperture,  and  the  wick  be  sepa- 
rated,  so  as  to  make  the  flame  as  large  as  possible. 

The  best  flame  is  produced  by  means  of  a  lamp  fed  by  olive  oil, 
and  containing  a  large  wick.  An  ordinary  candle,  with  a  large 
wick,  will  sumce  for  most  of  the  purposes  of  the  mineralogist. 

105.  The  mineral  under  blowpipe  examination,  requires  some 
Support,  which  is  a  bad  conductor  of  heat.  The  usual  material 
employed,  is  well  bumt  charcoal.    The  charcoal  of  pine  wood, 

12 


90  CHEMICAL  PR0PERTIE8  OF  MINBRAU. 

and,  in  general,  that  which  is  tlie  least  compact,  is  to  be  preferred. 
These  are  usually  more  pure  carbon,  and  bum  with  less  ashes. 
For  ordinary  obscrvations,  howevcr,  the  more  compact  is  the  most 
convcnient. 

A  rcaction  of  the  carbon  may  somctimes  prevent  the  success  of  the 
Operation.  Platinum  spoons,  or  forceps  with  platinum  extremities, 
are  then  convenient  Substitutes.  The  spoons  should  be  about  three 
lines  lon|T,  and  one  broad,  and  attached  to  a  small  handle,  pointed 
at  its  extremity.  When  uscd,  the  handle  may  be  inserted  into  a 
piece  of  charcoal,  which  will  serve  as  a  protection  to  thehandfrom 
the  heat.  Platinum  wire  may  also  be  employed  for  a  support ;  it  was 
first  introduced  by  Gähn.  To  attach  the  mineral,  which  is  pow- 
dered  for  the  purpose,  first  dip  the  extremity  of  the  wire,  moistened 
with  the  mouth,  into  some  powdered  flux,  as  borax ;  after  melting 
the  flux  thus  attached  to  the  wire,  the  powdered  mineral  may  be 
taken  up  by  it  in  the  same  manner.  The  mineral  kyanite  is  some- 
times  a  convcnient  support,  when  other  materials  may  not  be  at 
liand  ;  also,  a  leaf  of  mica  may  sometimes  be  employed. 

When  it  is  dcsired  to  obtain  the  volatilized  ingredient,  the  min- 
eral may  be  supported  near  one  extremity  of  a  j?lass  tube,  open  at 
both  ends.  The  heat  is  then  applied  outside,  and  the  volatilization 
goes  on,  and  a  condensation,  or  resolidification,  at  the  other  ex- 
tremity of  the  tube.  In  this  mtmner,  tlie  presence  of  water,  also, 
may  be  detected. 

The  heat  of  the  blowpipe  is  insufßcicnt  to  produce  any  effect, 
on  very  many  of  the  mineral  specics,  unless  some  other  substance 
is  added  which  will  assist  in  the  fusion  or  reduction.  These  sub- 
stances  are  called  fluxes.  The  most  common  are  borax,  subcarbon- 
ate  of  soda,  and  salt  of  phosphorus  or  the  phosphate  of  soda  and 
ammonia.  These,  in  powder,  are  to  be  mingled  with  the  mineral, 
and  the  mixture,  which  should  not  exceed  a  pea  in  size,  placed  in 
the  focus  of  the  blowpipe. 

106.  The  effects  of  the  blowpipe  on  different  minerals  are  very 
various.  Sonie  fuse  at  a  low  temperature,  others  with  difficulty 
only  on  the  thinnest  edges.  With  many,  partial  volatilization  fol- 
lows  fusion,  while,  with  not  a  few,  it  precedes  this  effect,  and  occa- 
sionally  takes  place  when  fusion  is  impossible,  except  with  the  aid 
of  fluxes.  The  following  particulars  should  be  attended  to,  in 
making  these  exaniinaiions. 

1.  Previous  to  fusion :  tho  production  of  opacity,  and  a  partial 
or  entire  bicaching,  owing  to  the  escape  of  water  ;  this  effect  is 
readily  obtaincd  with  gypsum:  the  Separation  of  the  laminsB,  com- 
posing  minerals  of  a  foliated  structure,  termed  exfoliation  :  the  de- 
crepitation,  or  disposition  to  split  off,  with  a  crackling  noise :  the 
change  of  color,  resulting  froni  partial  or  complete  decomposition  : 
the  color  of  the  flamc ;  carbonate  of  strontian  tinges  it  red,  some  cop- 
per  ores,  grocn  :  tho  (fvoluiion  of  odorous  fumes,  and  the  odor  given 
off;  iriiiierals  containing  sul])liur,  often  afford  a  sulphureous  odor, 
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those  containing  arsenic,  an  alliaceous  odor,  those  containing  sele- 
nium,  the  odor  of  horse-radish  :  the  emission  of  light  below  a  red 
heat,  called  phosphorescence. 

2.  During  and  afterfusion:  the  change  of  color,  and  the  evo- 
lution  of  odorous  fumes,  as  above :  the  similarity.  or  dissimilarity, 
between  the  color  of  the  melted  and  subsequently  cooled  globule : 
the  frothing  or  intumescence,  produeed  by  the  escape  of  aerial  mat- 
ter :  the  fluidity  and  general  appearance  of  the  fused  globule  or 
surface :  the  nature  of  the  cooled  globule,  whether  angular  and 
crystalline  in  its  form,  glassy,  vesicular,  scoriaceous,  opaque  or 
diaphanous,  free  or  covered  with  a  thin  incrustation,  capable  of 
affecting  the  magnetic  needle  or  attractable  by  the  magnet,  metallic 
or  unmetallic ;  and  if  metallic,  whether  malleable  or  brittle. 

It  should  also  be  observed-  whether  the  support  is  covered  with 
an  incrustation,  and  the  color  and  nature  of  this  coating. 

For  a  more  complete  account  of  the  phenomcna  attending  the 
use  of  this  Instrument,  and  of  its  effects  as  indicative  of  the  composi- 
tion  of  minerals,  reference  may  be  made  to  a  very  complete  and 
highly  valuable  work  on  this  subject,  by  Berzelius,  which  has  been 
translated  by  Mr.  Children.* 


•  The  ose  of  the  blowpipe  in  Chemical  Analjrsis,  and  in  the  examination  of  Mine« 
rals:  iranslated  by  J.  Q.  cfhildren.  8vo.  3pl.  London,  1622. 


PART  IV. 


T  A  X  O  N  O  M  Y 


T-WOMOMY  is  that  branch  of  Science  which  investigates  the  piin- 
sH)4w  i4*  System.  It  embraces  the  two  dependent  subjects,  Classi* 
•sHitioa  aiKl  Nomenclature. 


CHAPTER  I. 

CLASSIFICATION. 

IDENTITY,  AND  NON-IDENTITY  OP  8PECIES. 

l()7.  Abstractly  considered,  those  individuals  are  conspecific 
timt  iHiWtemi  all  the  invariable  qualities  of  a  particular  species.  It  is 
iUnwfnrtt  important  to  understand  the  relative  value  of  crjrstallo- 
Ifrüpltic,  physical,  and  chemical  characters,  in  the  determination  of 
idoittityr. 

ri.  Importance  of  Cryatallization  in  Determining  IderUity. 

'Vhfi  characters  of  minerals  depending  on  crystallization,  hold  the 

AfHt  rank.     The  prcsent  elevation  and  perfection  of  the  science  of 

Mineralogy,  has  mostlv  arisen  from  the  developments  of  the  prin- 

ciples  of  crystallo^aphy.     Indeed,  the  only  characters  in  which 

the  mineral  species  are  invariably  constant,  are  the  form  and 

ffifiiclure  of  their  crystals.     The  following  canon,  which  was  first 

InirrKliicad  by  tlio  Ahb6  Haüy,  is  therefore  fundamental  in  the  sei- 

Mim,  firi'l  Mtioiild  fnk«)  tlio  proccdence  of  all  other  laws  or  princi- 

^A^  \  NlifUhirUy  of  vryntnlHzntioii  nroves  an  identity  of  species^ 

fJtHU  Ui/mlmilnrlty  n  non-idmitity,     When  a  mineral  presents  per- 

^^^^  HUi\  i\\n\\uv\  v.tynUi\n^  tio  otlnsr  cliaracter  is  required  for  its  de- 

^^^UiUihWim.     My  ßlmilnrUy  of  cryatallization  is  understood,  not 

h^^f$K\y  itu  U\m\\\y  \\\  Ihn  nyntMn  of  crystallization,  but  also,  in  an- 

'^f^'^/rfin  Hif«trlfii')fil  iifif(liiM)  find  in  rioavage.   Occasionally,  there  is a 

hUmu  i^fif  ihiioii  In  iiin  tK\\\g}i%  mid  in  the  cleavage  of  some  of  the 
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most  variable  species.     But  they  are  not  sufficient  to  afiect  the  gen- 
erality  of  the  above  canon. 

But  cr3rstals  are  comparatively  of  rare  occurrence.  More  fre- 
quently  it  is  necessary  to  decide  with  respect  to  amorphous  or  im- 
perfectly  crystalline  specimens,  in  which  cases,  we  must  appeal  to 
the  remaining  characters,  either  physical  or  chemical. 

6.  Importance  of  the  Physical  Characters  in  Determining  Iden- 

tity. 

The  importance  of  these  characters  is  quite  various.  They  all 
Vary  more  or  less  in  some  of  the  mineral  species ;  but  as  the  limits 
of  Variation,  with  several  of  these  characters,  are  in  most  instances 
but  small,  by  possessing  a  knowledge  of  these  limits,  we  may  often 
confidently  determine  with  respect  (o  the  identity  of  species. 

These  characters  should  receive  the  attention  of  the  mineralo- 
gist  in  the  foUowing  order,  which  is  a  partial  compromise  between 
the  importance  of  a  character,  and  the  facilily  of  its  determination. 

1.  Lustre,  The  distinction  of  metallic  lustre  from  non-metaU 
lic,  is  of  the  first  importance.  Excepting  this,  lustre  should  rank 
low  among  the  physical  characters ;  for  the  line  of  demarcation 
between  the  non-metallic  lustres  is  very  indistinct,  and  often  they 
are  all  presented  by  the  same  mineral. 

2.  Streak.  The  streak  is  a  highly  important  character,  both 
from  its  constancy,  since  it  seldom  varies  with  the  color,  and  also 
because  of  the  facility  with  which  it  may  be  determined. 

3.  Hardness.  The  liability  of  some  minerals  to  decomposition, 
their  accidental  impurities,  and  the  various  mechanical  states  they 
may  present,  render  this  in  some  instances  a  character  of  some  Ut- 
ile uncertainty,  It  is  however  easily  determined,  and  if  the  limits 
of  Variation  are  known,  it  may  sul^rve  an  important  purpose  in 
the  determination  of  a  species.  An  allowance  of  0.5  at  least,  should 
usually  be  made  for  Variation. 

4.  Specific  Gravity.  This  character  is  more  constant  than  that 
of  haroness,  though  ior  similar  causes  it  is  subject  to  some  Varia- 
tion. Hardness  has  been  ranked  before  this  character  on  accoimt 
of  the  superior  simplicity  and  facility  of  its  determination. 

6.  Color.  Color  is  usually  a  very  inconstant  character.  It  is 
however  subject  to  but  little  Variation  in  the  species  which  have  a 
metallic  lustre,  and  is  therefore  highly  valuable  in  distinguishing 
these  species.  It  is  also  not  without  some  value  in  the  analyses  of 
the  non-metallic  minerals, 

6.  Diaphaneity.  The  remarks  on  color,  also  apply  to  the  char- 
acters depending  on  diaphaneity. 

7.  State  of  Aggregation,  This  character  is  also  more  especial- 
ly  useful  among  the  metallic  minerals,  but  occasionally  affords  as- 
sistance  in  examinations  of  the  non-metallic  species. 
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8.  Taste.  Taste  con  be  employed  only  among  the  few  soluble 
niinerals.     With  these  it  is  highly  important. 

9.  Fracture.  This  charocter  is  seidom  of  any  value.  It  may 
be  employed  in  distin^iishing  varieties  rather  than  species. 

10.  RefractioHj  Pkosphorescence,  Electricity^  Magnetisfn  and 
OdoVy  are  each  of  very  limited  importance. 

c.  Importance  of  Chemical  Char acters  in  Determining  Ideniity. 

When  the  crystallization  of  a  species  is  sufficiently  distinct  to  serve 
OS  a  guide  in  distingiiisliing  species,  the  results  obtained  by  chemi- 
cal  means  should  never  niodify  the  decisions  of  the  mineralogist 
The  differences  of  composition  exhibited  by  analjrses  of  the  same 
species,  may  more  frequently  arise  from  mechanicai  mixtures  than 
is  generaily  supposed.  In  the  process  of  crystallization,  we  should 
expect  that  those  substances  which  mi^ht  be  present  in  the  Solu- 
tion, would  often  be  taken  up  mcchanically  by  the  ciystallizing 
mineral,  and  thus  afford  fallacious  results  to  the  analyst.  But, 
were  it  not  subject  to  these  errors,  still  as  a  test  of  identity  of  spe- 
cies it  would  be  inferior  to  the  crystallographic  canon. 

In  the  numerous  instances  of  imper^ct  crystallizations,  chemi- 
cal  and  blowpipe  tests  are  often  a  valuable  assistance,  and  could 
not  be  dispenscd  with.  They  are  determined  with  facility,  and 
generaily  may  be  received  with  confidence.* 

THEORY   OF   CLASSIFICATION. 

108.  The  objects  of  Classification  are  two :  1.  The  determina- 
tion  of  the  names  of  species ;  2.  An  exhibition  of  the  natural  re- 
lations  of  the  objects  classified. 

A  Classification  for  the  former  purpose,  should  be  a  lucid  arrange- 
ment  of  the  species  according  to  a  few  prominent  characters,  which 
at  the  same  time  are  the  most  important  and  the  most  easily  deter- 
mined. That,  for  the  latter  object  should  depend  on  a  considera- 
tion  of  all  natural  characters,  in  order  to  bring  together  those  spe- 
cies possessed  of  the  greatest  number  of  natural  afiSnities.  Ttic 
first  is  termed  an  artificial  Classification ^  as  the  species  are  arranged 
without  any  reference  to  their  natural  relations,  and  it  subserves 
merely  the  purpose  of  analysis.  The  second,  on  the  contrary,  af- 
fords  a  clear  view  of  the  relations  of  the  species,  and  is  therefore 
called  a  natural  Classification.  As  the  first  object  of  the  Student, 
after  an  introduction  to  the  science,  will  be  the  dctermination  of 


♦  In  makiniEj  this  admLssion,  ihat  Natural-Hislory  characters  are  not  sufficient  in 
all  instances,  it  does  not  appear  that  we  degrade  the  science  of  Mineralogy  from  its 
rank  amon&:  the  Natural  Sciences,  as  somc  of  its  most  distinguished  authurs  would 
affirm.  The  instances  in  which  we  would  employ  chemical  characters,  are  those  on- 
ly in  which  the  individuals  have  not  a  pcrfect  Organization.  Exceptions  themselves 
lü  ihe  regulär  l.iws  of  nature,  they  nccessarily  introduce  exceptions  to  the  regiuar 
laws  of  science. 
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the  names  of  species,  the  artificial  classifications  will  first  come  un- 
der  consideration. 

Theory  of  Artificial  Classifications. 

109.  Were  all  minerals  invaxiably  ciystallized,  a  Single  Classifica- 
tion according  to  the  different  classes  of  crystalline  forms,  would  be 
the  most  conveiiient,  in  all  instances,  for  the  det^rmination  of  the 
names  of  species.  But,  unfortunately  for  System,  irregulär  crys- 
tallizations  are  by  far  the  most  numerous.  We,  therefore,  pro- 
pose  two  Systems  of  artificial  Classification,  the  one,  depending  on 
crystallization,  the  other,  independetit  of  the  savfie ;  the  former 
to  contain  only  those  minerals  which  are  sometimes  in  the  crystal- 
line State,  the  latter,  all  the  mineral  species.  The  former  will  be 
found  to  be  far  preferable  for  determination.  when  the  specimen 
under  examination  is  in  regulär  crystals. 

110.  The  classes  which  readily  present  themselves  for  an  artifi- 
cial Classification,  depending  on  the  crystalline  forms,  have  already 
been  given  in  §  24,  and  the  means  of  determining  the  class  from 
secondary  planes  m  §  52.  We  may  arrive  at  the  class  with  ^eat 
facility,  often  when  the  particular  primary  cannot  be  determmed. 
A  mineral  of  the  class  Trimetrica,  might  be  ascertained  to  belong 
to  this  class  without  difficulty,  while  it  might  be  impossible  to  dis- 
tinguish,  whether  its  primary  was  a  riffht  rhombic  prism,  right 
rectangular  prism,  right  rhombic  octahedron,  or  right  rectangiuar 
octahedron.  This  Classification  is,  therefore,  preferable  to  one  in 
which  each  primary,  forms  a  separate  class. 

The  classes  in  this  System  ot  Classification,  are 

1.  Monometrica.  4.  Monoclinata. 

2.  Dimetrica.  5.  Triclinata. 

3.  Trimetrica.  6.  Tetraxona. 

It  is  unnecessary  to  repeat  an  enumeration  of  the  primaries  in- 
cluded  in  these  classes.     They  have  been  ffiven  in  §  24. 

Each  of  these  classes  may  be  subdivided  into  the  orders,  metal- 
lic  and  un-metallic.  The  former  includes  minerals  without  me- 
tallic  lustre ;  the  latter  those  exhibiting  this  lustre.  A  few  species 
have  a  submetallic  lustre ;  to  avoid  all  difficulties,  these  may  be 
enumerated  in  each  order.  All  the  purposes  of  analysis  may  be  se- 
cured,  without  a  distribution  of  the  species  into  smaller  divisions,  or 
genera. 

111.  In  the  construction  of  an  artificial  Classification,  independ- 
ent  of  crystallography^  the  three  classes  adopted  are  a  natural  dis- 
tribution of  the  species.     They  are  as  follow : — 

1.  EPIGiEA,  (e*i,  wpony  and  yaXa.^  earih.) 

Includes  the  gases,  immetallic  liquids,  and  soluble  minerals,  or 
minerals  possessing  taste.  These  minerals  have  resulied  from  the 
decomposition  of  other  species,  and  their  formation  is  now  going 
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on  ;   they  are,  consequently,  Epigsan  or  superterraneous.    Their 
specific  gravity  is  below  3.8. 

2.  ENTOGiEA,  (Jvroj,  wühin,  and  yata,) 

Includes  those  insoluble  minerals  which  occur  in  or  compose 
the  several  rock  strata,  and  which  are,  therefore,  properly  deschbed 
as  occurring  within  the  earth.     Sp.  gr.  above  1.8. 

3.  HYPOGiEA,  (üiro,  beneaih,  and  yata.) 

Includes  those  species  which  were  once  on  the  surface,  as  a  part 
of  plants  or  minerals,  and  which  have  been  subsequently  buned ; 
ex.  the  coals  and  resins.     Sp.  gr.  under  1.8. 

The  species  of  the  class  Epigsea  may  be  distributed  into  two  di- 
visions,  the  ßrst,  to  include  the  fluid  species,  and  the  secondy  the 
solid.  The  second  division  may  be  farther  subdivided,  according 
to  the  taste  of  the  species  and  the  degree  of  solubility. 

!a.  Streak  white  or  gray- 
ish-white. 
b.  Streak  colored. 
(  2.  Lustre  metallic. 

According  to  this  table,  the  species  of  the  class  Entogsea  are  first 
divJded  into  two  sections ;  1,  those  with  unmetallic  lustre,  and  2, 
those  with  metallic  lustre.  Those  with  metallic  lustre  are  farther 
subdivided  according  to  their  streak. 

Those  few  minerals  whose  streak  yaries,  or  is  of  doubtful  char- 
acter,  are  introduced  into  both  the  divisions,  in  the  same  manner 
as  those  of  doubtful  or  varying  lustre.  Thus  may  be  avoided  all 
difficulties  arising  from  incorrect  decisions  in  these  doubtful  cases. 

The  remaining  class,  Hypogsea,  contains  but  few  species  and, 
therefore,  requires  no  subdivisions. 

Theory  of  a  Natural  Classification. 

112.  A  natural  Classification  of  the  mineral  species  should  be 
founded  on  those  characters  that  are  under  the  cognizance  of  the 
mineralogist,  It  should  afibrd  him  a  distinct  idea  of  all  their  ex- 
iemal  resemblances,  and  through  these,  a  knowledge  of  their  sev- 
eral peculiarities ;  for,  whether  engaged  in  studyinff,  using,  or 
teachmg  this  science,  his  main  depcndence  must  be,  and  always  is, 
their  external  characters.  To  these  he  makes  his  first  appeal  in 
distinguishing  minerals,  and  on  these  he  must  place  his  stron^est 
reliance,  if  he  would  impart  to  the  Student  the  power  of  discnmi- 
nating  between  the  mineral  species.  In  the  foUowing  theory  of  a 
natural  Classification,  the  external  characters  of  the  species  have 
therefore,  in  general,  been  employed  in  preference  to  the  sole  use 
of  Chemical  characters.  The  Student  may  proceed,  by  its  assist- 
ance,  in  his  investigations  without  being  impeded  at  every  step  by 
his  ignorance  of  chemistry.    He  is  not  required  to  wade  through 
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the  difficulties  of  chemical  science,  as  introduetory  to  his  minera- 
logical  studies.  The  comprehension  of  a  strictly  chemical  Classifi- 
cation, reqiiires  acquaintance  with  the  most  recondite  principles  of 
that  science,  and  cannot  be  fully  understood  wilhout  a  perfect 
knowledge  of  all  its  general  principles.  The  distinctions  of  acids 
and  bases,  not  to  mention  others  of  greater  difficulty,  summon  for 
their  apprehension  more  than  a  superficial  acquaintance  with  the 
principles  of  chemistry.* 

With  a  purely  chemical  Classification,  moreover,  Mineralogy  is 
not  a  distinct  natural  science,  but  an  appendage  to  the  science  of 
Chemistry. 

An  examination  of  natural  objects,  with  respect  to  their  charac- 
ters  as  individuals,  is  the  domain  of  Natural  History.  It  teikes  cog- 
nizance  of  their  relations  as  unities;  it  views  a  mineral  as  a 
simple  object,  and  describes  and  considers  the  qualities  it  pre- 
sents  in  its  own  capacity,  and  classifies  by  means  of  these  qualities. 
It  is  altogether  anomalous  to  select  the  character  of  a  constitueiit 
element,  and  make  the  qualities  of  a  substance  entirely  distinct  and 
wholly  different  from  the  objects  to  be  classified,  the  basis  of  the 
Classification. 

For  a  deliverance  from  such  incongruities,  the  science  of  min- 
eralogy  is  indebted  to  one  of  its  most  disünguished  cultivators, 
MoHs,  who  has  exhibited  in  the  construction  of  his  Classification, 
and  throughout  his  mineralogical  writings,  a  highly  philosophical 
mind,  and  a  profound  acquaintance  with  the  science  of  mineralogy, 
both  physically,  chemically,  and  crystallographically  considered. 
His  arrangement  is  eminently  deserving  of  the  epithet  natural,  for, 
in  general,  it  elegantly  exhibits  the  natural  relations  of  the  mineral 
species,  equally  m  the  general  groupings  of  the  species  into  classes 
and  Orders,  and  in  their  distribution  into  genera. 

A  Classification  of  this  kind,  founded  on  the  external  characters  df 
the  species,  necessarily  exhibits  to  a  certain  extent  their  cliemical  re- 
lations ;  for  their  chemical  Constitution,  though  not  an  index  of  their 
physical  peculiarities,  is,  notwithstanding,  the  source  whence  these 
peculiarities  proceed.  Thus,  while  the  advantages  of  a  natural  ar- 
rangement are  secured,  the  Classification  possesses,  as  far  as  is  profit- 
able to  the  science,  the  qualities  of  a  chemical  arrangement,  without 
so  partaking  of  the  niceties  of  chemical  science  as  to  be  rather  an 
impediment  than  assistance  to  the  student. 

The  following  is  a  general  view  of  the  natural  Classification ;  the 
relations  of  the  orders  will  be  more  particularly  explained,  after  this 
enumeration  of  them,  with  their  essential  characters.  A  few  alter- 
tions  have  been  made  in  the  original  arrangement  by  Mohs,  where 
it  appeared  to  admit  of  improvement. 


♦  For  remarks  on  Chemical  Classificalions,  see  Appendix  B. 
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Class  I.    EPIGJEA. 

G.  under  3-8.    No  bituminous  odor.    Taste  of  solid  individaals,  acid,  alkaline,  or 

saline. 


G.  above  IS.    Tasteless. 


G.  under  1*8. 


Class  IL    ENTOGiEA. 


Class  lli.     HYPCXJiEA. 


Class  I.    EPIGÄA.» 
Order  1.    Rheutinea,  (Anrr»c,  fiuid.) 
Qaseous  or  liquid. 

Order  2.    Sterinea,  (vrcfdc,  solid.) 
Individaals  solid. 

ClaskII.    ENTOGiEA. 

Order  1.    Halinea,  (XXivof,  salirye.) 
H.=l— 5'5.    G.=l"8 — 3-3    Lustre  unmetallic.    Streak  uncolored. 

Order  8.  Babvtinea,  (6afwn?f,  weigkt.) 
H.B=d— 6.    G.=3— 81.    Lustre  unmetallic. 

Order  3.    Ceratinea,  C«'f>«fi  ^or^n-^) 
H.=l.— 9.    G.=5-5 — C-5.    Lustre  resinous,  passing  into  adamanüne. 

Order  4.    Osmekinea,  {icfuip^ij  odorous.) 

H.sl-&— 3.    G.=d— 3'L    Odor  when  moistenedi  argillaceous.    Lustre  unmetal- 
lic.   Streak  uncolored. 


•  The  nomenclature  here  adopted,  which  is  somewhat  peculiar,  will  be  more  fnlly 
ezposed  in  a  future  sectiou.  The  ordcrs  employed  by  Mohs,  as  tnuudated  and  adopt- 
ed oy  Haidinger  and  Allan,  are  as  follow : 

Class  I.— Order  1.  Gas.    2.   Water.    3.  Acid.    4.  SaU. 

Class  IL— Order  1.  Haloide.  3.  Baryte.  3.  KeraU.  4.  Terene.*  5.  MaHaekiU,*  6. 
Mica.*  l.SUatüe.*  S.  Spar.  9.  Cfem.  10.  Ore.  l\.  McUil.  12.  Pyrües.  13.  Gtemet. 
14.  Blende.     15.  Sulphur. 

Class  IIL— Order  1.  Resin.    2.  Coal. 

The  Order  acid,  in  Class  L,  contains  both  gases,  liquids,  and  solids,  and  moieoTrer, 
the  individuals  are  not  uniform  in  preseming  a  sour  taste.  It  appeared  preferaUe 
to  be  guided  by  the  more  important  natural  characteristic,  the  mechanical  State  of 
fluidity  or  solidity,  and  consequently,  instead  (»f  the  four  Orders  of  Mohs  in  this  class, 
I  have  adopted  the  two,  Rheutinea  and  Sterinea. 

The  species  of  those  Orders  in  Class  IL,  which  have  been  omltted  (those  marked 
with  an  asterisk)  in  Ihc  Classification  adopted,  have  becn  distributed  inlo  thoee  of  the 
remaining  orders,  with  which  they  appear  to  be  closely  allied.  The  charactcristics 
of  thesc  Orders  are  not  apparently  of  suflicicnt  importance  to  require  the  Separation 
of  ihe  species  they  include  from  their  natural  congencrs  in  the  olher  orders.  By  this 
change,  a  few  exceptions  to  the  distinctions  of  orders  and  genera  have  been  intro- 
duced.  Exceptions  of  this  kind  have  been  found  unavoidable  in  other  branches  of 
natural  history,  and  are  less  objectionable  ihan  discrepancies  in  the  natural  character 
of  the  Classification. 

t  In  allusion  to  the  hom-like  lustre  of  the  species. 
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Order  5.    Chaucinea,  (x^^^i  tü^.*) 
H.=2— 7.    G.»2-6--4.    Lnstre  unmetallic.    Streak  uncolored. 

Order  6.    Htalinea,  (ioAiyo;,  glassy.f) 
H.=5-5— 10.    G.==2-6— 4  8.    Lustre  unmetallic.    Streak  uncolored. 

Order  7.    Scaptinea,  (vx^nrof,  ikat  which  is  dug.) 
H.=l— 7.    G.=^— 8.    Color  dark  red— black.    Streak  colored,  unmetallic. 

Order  8.     Metallinea,  (^croAAoy,  Tttetal.) 

H.a=0 — 5.    G.=5'7— 20.    Lustre  and  streak  metallic.    Color  white,  gray,  yellow, 
or  slightly  reddish. 

Order  9.    Pyritinea,  (rvp/nf(,  pyriUs.) 

H.=3— 6-5.    G.«4-6— 9-4.    Lustre  metallic.     Streak  unmetallic.     Color  white, 
yellowish  ur  reddish.    Brittle. 

Order  10.    Gaunea,  (^<X<m,  to  shim.) 

H.=l— 4.    G.=4-2 — 85.    Lustre  metallic.    Streak  unmetallic.    Color  dark  gray 
or  black.    ßrittle. 

Order  11.    Adeunea,  (^v^of,  unManifeUX) 

H.=l — 4.    G.=3-3 — 5-9.    Lustre  not  true  metallic.    Streak  colored. 

Order  12.     Thejinea,  (02iov,  sulphur.') 
n.=l'5 — 25.    G.=2 — 21.    Lustre  resinous.    Color  yellow.    Streak  yellowish. 


Elasily  fusible. 
Infnsible. 


ClassIII.    HYPOGJSA. 
Order  1.    Pittinea,  {wirra^  pitch.) 

Order  2.     Anthracinea,  (<i»0|Mi^,  coal.) 


The  characters  and  names  of  the  classes  have  already  been  ex- 
plained  in  §  111.  The  greater  part  of  the  mineral  species  are  in- 
cluded  in  the  class  kjutogmk,  Unlike  the  epigjean  species,  they 
are  insoluble,  and  in  their  superior  specific  gravity,  their  non-bitu- 
minous  odor  or  non-carbonaceous  aspect,  they  differ  from  the  indi- 
▼iduals  of  the  class  HYPOCiEA.  The  era  of  their  formation  was 
cotemporaneous  with  that  of  the  rocks  that  contain  them,  whereas 
the  Epigaean  species  are  the  result  of  the  decomposition  of  other 
minerals,  and  the  Hypogaean  have  arisen  from  the  inhumation  and 
consequent  alteration  of  vegetable  or  animal  matter. 

The  species  of  the  first  six  Orders  of  the  class  Entogaea  have  an 
unmetallic  lustre,  and,  with  the  exception  of  some  species  in  the 
order  Barytinea,  a  white  or  grayish  streeik.  In  the  remaining  Or- 
ders of  this  class,  the  species  have  a  colored  streak,  and  excepting 
the  two  last  Orders,  and  several  species  of  the  order  Scaptinea,  a 
metallic  lustre. 


*  The  species,  in  general,  contain  silica. 

t  In  allusion  to  the  high  degrees  of  lustre. 

I  The  metallic  nature  of  the  species  is  disgoised  hy  the  mineralizing  ingredient. 
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The  distin^iisliing  charocteristics  of  the  several  Orders,  as  aboTe 
given,  are  not  in  every  instancc  sufficient  to  exciude  all  the  species 
not  contained  in  them.  The  individuals  of  the  mineral  kingdom 
are  so  very  siibject  to  accidental  variations  in  form  and  appearance, 
that  distinct  lines  cannot  bc  drawn  without  infringin^  on  the  natu- 
ral character  of  the  arrangement.  Moreover,  the  characters  are  of 
such  a  natiire  that  they  are  expressed  with  difficulty,  although  to 
the  eye  they  nppenr  clearly  obvious. 

It  may  \)e  iniportant  to  consider  the  chemical  characters  of  the 
Orders  in  connection  with  their  other  characters.  The  Orders  Ha- 
linea  and  Barytinea  include  those  species  of  unmetallic  lustre, 
which  are  cheniically  salt«?,  except  the  Compounds  of  silica,  bo- 
racic  acid,  and  ainmina ;  the  latter  are  included  in  the  following 
Orders,  Osmerinea,  Chalicinea,  and  Hyalinea.  Many  of  the  forroer 
effervescc  with  acids,  or  are  dccomposed  and  give  off  fumes  or  an 
odor  under  the  blowpipe,  while  the  latter  are  not  so  affected  by 
acids  or  heat.  The  order  Halinea  contains  the  lighter  of  the 
salts,  and  Barytinea  the  salts  of  the  metals,  together  with  those  of 
barytes  and  strontian,  which  in  general  have  high  specific  gravities. 

The  Order  Ceratinea  includes  a  few  metallic  chlorids  and  iodids, 
which  have  a  higher  specific  gravity  than  the  species  of  the  order 
Halinea,  and  less  hardness  than  those  of  the  order  Barytinea. 

Of  the  threc  following  Orders,  the  species  of  the  first  have  an 
inferior  hardness  and  Jiistre.  and  give  off,  when  moistened  by  the 
brcath,  an  argillaceous  odor.  The  order  Chalicinea  contains,  in 
general,  minerals  of  less  hardness  than  those  of  the  order  Hyalinea. 
There  is,  however,  a  vcry  gradual  transition  in  hardness  from  one 
to  the  other.  The  latter  includes  the  species  that  are  generally 
ranked  as  gems,  with  which  tlic  diamond  is  naturally  associated. 

The  oxyds  of  the  metals  and  the  Silicates,  havinff  a  metallic 
lustre,  composc  the  order  Scaptinea.  The  species  are  dark  colored, 
and  give  off  no  odor  under  the  blowpipe. 

The  native  metals  are  included  in  the  order  Metallinea.  They 
invariably  prcsent  a  light  color,  (unlcss  tarnished.)  Several  of  them 
are  ductile  and  mallcablc.  The  brittle  species  are  wholly  volatile 
under  the  blowpipe. 

The  Orders  Pyritinea,  Galincn,  and  Adelinoa,  include  the  sul- 
phurets,  selenids,  and  tellurids,  of  the  metals,  which  in  general  are 
brittle,  and  give  off  an  odor  under  the  blowpipe.  The  species  of 
the  order  Pyritinea  have  a  metallic  lustre  and  licrht  color ;  those 
of  the  order  Galinea  a  metallic  lustre  and  dark  color ;  those  of  the 
order  Adelinea  a  subnictallic  or  unmetallic  lustre.  The  metallic 
Constitution  of  the  species  in  the  last  order  is  disjriiised  by  the  min- 
eralizing  ingrcdient,  and  from  this  fact  Ls  dcrived  the  name  of  the 
order. 

The  remaining  orders  require  no  explanalions. 
With  regard  to  the  distinctious  or  limits  of  genera,  difficulties 
must  be  allowed  so  exist,  far  greater  than  in  the  organic  kingdoms. 
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Yet  it  must  be  observed,  that  there  are  certain  relations  or  affinities 
which  may  be  employed,  although  we  are  destitute  of  the  im- 
portant  characters  arising  from  Organization.  These  relations  have 
been  very  happily  distinguished  and  employed  by  Mohs.  The 
striking  beauties  of  the  System  will  forcibly  impress  the  minds  of 
those  who  may  pay  it  the  attention  it  deserves.  The  distinctive 
characteristics  expressed  may  not  exhibit  fully  the  peculiarities 
which  separate  two  genera,  but  a  slight  examination  of  a  few  of 
the  species  will,  in  general,  be  sufficient  to  convey  a  distinct  Im- 
pression of  the  generic  peculiarities.  For  example ;  it  requires 
but  a  passing  glance  to  observe  that  the  genus,  including  the  closely 
allied  species,  feldspar,  albite,  Labradarite,  &c.,  is  very  evidently 
distinct  from  the  tollowing  one,  including  pyroxene,  harnblende, 
epidote,  6cc.  The  broad  tabular  crystallizations  of  the  former  are 
quite  unlike  the  slender  forms  of  the  latter.  Yet  occasionally  hom- 
blende  may  assume  a  short,  flattened  appearance,  and  feldspar  may 
ien^hen  itself  into  slender  prismatic  crystals.  Thus,  by  the  great 
vanations  to  which  the  mineral  species  are  subject,  we  are  prevent- 
ed  from  making  sufficiently  specific  Statements  of  generic  charac- 
ters for  a  clear  distinction  between  genera.  This  is,  however,  of 
little  importance,  as  the  Classification,  from  its  natural  character,  is 
necessarily  not  adapted  to  the  determination  of  the  names  of  spe- 
cies, but  it  is  rather  fitted  to  exhibit  a  correct  transcript  of  the  affin- 
ities of  the  species,  and  thus  to  assist  in  imparting  a  particular  ac- 
quaintance  with  their  mutual  relations,  their  resemblances,  and  pe- 
culiar  characteristics,  and  also  a  general  and  systematic  compre- 
hension  of  the  science. 

For  the  purpose  of  mineralogical  analysis,  it  is  presumed  that 
the  artificial  classifications,  given  in  the  foUowing  sections,  will 
be  found  convenient  and  fully  sufficient. 

A  cabinet  arranged  according  to  this  System,  presents  a  remark- 
able  chain  of  affinities,  running  through  and  uniting  the  whole. 
The  gases  and  liquids  are  foUowed  by  the  salts,  so  arranged  as  to 
appear  to  increase  in  stability,  hardness,  and  lustre,  as  the  eye  pro- 
ceeds  onward.  Passing  in  review  the  gems,  we  arrive  at  the  dia- 
mond,  where  these  characters  reach  their  climax.  On  the  de8cent,,we* 
gradually  pass  through  the  metallic  oxyds  withaut,  and  then  those 
with,  a  metallic  lustre,  to  the  native  metals.  From  these  light-co- 
lored  species,  we  proceed  to  the  light-colored  sulphurets,  and  insen- 
sibly  through  the  dark-colored  sulphurets  to  those  with  a  subme- 
tallic  lustre,  and  finally  arrive  at  the  sulphurets  without  a  metallic 
lustre,  from  which  there  is  a  natural  transition  to  sulphur.  This 
combustible  is  immediately  followed  by  the  combustibles  of  the 
class  Hypoffaea. 

With  a  Classification  of  this  kind,  therefore,  the  advanta^es  which 
have  been  referred  to  are  perfectly  attained.  The  species  which 
are  closely  related  in  their  general  appearance  are  brought  in  close 
connection,  and  therefore  their  similarities  are  strongly  impressed 
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on  the  mind :  conaequenüy  the  studeiif  a  attentimi  ib  neoeMuüy  di- 
rected  from  an  obsenration  of  the  many  naenddancaa  to-a  partaco- 
lar  examination  of  the  aeveral  peculiaiiti^ 


CHAPTER  n. 

NOMENCLATURE. 

•1  ■ 

113.  A  System  of  nomenclature  is  a  meChod  of  iiaiDiii|[«  da« 
of  objects,  according  to  certain  establiahed  or  awuiliud  pmic^iilfli. 
Of  fuch  a  sjrstem  thescienoe  of  nuneralogy,  as  «narally  lebaivvd, 
is  destitute.  The  names  in  ose»  except  thoaeby  MohS|  an  arhitiary, 
and  conseqnently  possess  no  advaatages,  ezcept  merely  as  qipeUai* 
tions  for  tm  species^  It  has  usually  boen  sufficient  to  add  tfie  tenni- 
nation  iie  or  lue,  (originally  from  Xt^g,  a  Mtone,)  to  the  name  of  aome 
person  or  locality,  and  rarely  to  some  quality  of  the  mineral,  and 
thus  to  denote  the  species.  Occasionally  Oerman  words  have 
been  thus  transformed,  and  introduced  into  our  English  treatiaea 
on  mineraiogy ;  and  words  of  various  languages  have  been  fiuoed 
into  unnatural  union.  Atpresent,  therefore,  mineralogical  nomen- 
clature is  devoid  of  all  System,  and  is  destitute  of  those  advantagaa 
that  so  peculiarly  characterize  tlie  botanical  and  zoologioal  no- 
menclatures.  LiDnasus  and  Werner  attCTopted  a  renovation  of  min- 
eralogical nomenclature,  in  conformity  with  the  Systems  in  theother 
branches  of  science.  But  owing  to  the  unadvanced  State  of  the  aei- 
ence,  their  proposed  nomenclatures,  thougfa  adopted  for  a  time^  Boon 
proved  inaaequate.  A  System  by  Mobs,  the  distinguished  anthor 
of  the  naturid  Classification  which  has  been  adopted,  has  been  for 
some  time  before  the  world.  Translated  from  the  Oerman  lan- 
guage,  in  which  it  was  published  by  its  author,  into  our  own  laas 
pliant  laiiguage,  it  loses  many  of  its  advantages,  and  is  very  mach 
wanting  in  conciseness  and  elegance  of  expression. 

The  only  language  fitted  for  a  System  of  nomenclature,  bpth  aa 
regards  conciseness  and  pliability,  is  the  Latin  language.  In  pm- 
pcising,  therefore,  a  System  of  nomenclature,  this  language  has  been 
employed.  For  the  ac<iuirement  of  scientific  information,  and  a 
systematic  idea  of  the  science,  a  nomenclature  similar  to  that  which 
will  be  employed,  is  highly  important.  The  shorter  trivial  nameSi 
however,  may  frequendy  be  convenient  when  the  minonl  is  in 
common  use  m  the  arts.* 

114.  Names  of  gener a  arid  species.    A  genus  being  a  fiunily, 


*  On  account  of  the  very  general  use  of  the  presenl  nomenclature  of  this  science, 
the  systematic  names  whicn  will  be  proposed,  -vnü  be  merely  appended,  in  the  descrip^ 
tive  part  of  this  treatise,  to  the  common  name. 
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iücludin^  one  or  more  species,  the  name  of  the  genus  should  be  a 
Substantive,  and  that  of  the  species  an  adjective,  or  sometimes  a  Sub- 
stantive, prefixed  to,  and  qualifying,  the  generic  name.  The  spe- 
cific name  should  express  some  quality  or  important  fact  relative  to 
the  species,  so  that  the  combined  name  shall  bring  before  the  mind 
some  idea  of  the  species  represented.  For  example ;  if  we  would 
name  a  family,  composed  of  species  having  a  foliated  structure,  we 
first  select  a  Substantive,  conveying  some  generai  idea  respecting  the 
species,  as  the  word  Pht/llinius,  in  this  instance,  derived  fi*om  ^uXXov, 
a  leaf.  In  naming  the  species  hypersthene,  which  belongs  to  this 
genus,  an  obvious  quality  is  its  submetallic  lustre ;  this  aSbrds  the 
combined  name  Phyllinius  metcUlinus.  In  a  similar  manner,  the 
systematic  denomination  of  other  species  may  be  formed.  The 
dhemical,  physical,'or  crystallographic  characters,  may,  each  of 
them,  afibrd  the  names  of  species.  Oniy  those  physicai  qualities 
should  be  selected  which  are  constantly  presented  by  the  species 
in  all,  or,  at  least,  the  greater  part  of  its  varieties.  The  pnmary 
form  of  the  species  has  been  designated  in  the  specific  name  by  the 
following  terms : 

Cubicus,         primary  form,  the  cube. 

Octahednis,  **  "  the  regulär  octahedron. 

Pyramidalis,  "  "  octahedron  not  regulär. 

Dodecahedrus,  "  "  the  dodecahedron. 

duadratus,  "  "  a  right  Square  prism. 

Rectan^us,  "  "  a  right  rectangular  prism. 

Rhombicus,  "  "  a  right  rhombic  prism. 

Rhomboideus,  "  "  a  right  rhomboiaal  prism. 

Obliquus,  "  "  an  oblique  prism,  (restricted  to  the  oblique  rhombic.) 

Triclinatus,  "  "  the  oblique  rhomboidal  prism. 

Rhombohedrus,  "  "  rhombohedron. 

Hexagonus,  "  "  hexagonal  prism. 

The  terms  monometricus^  dimetricus,  &c.,  expressing  the  crys- 
tallographic class  of  the  primary,  may  also  be  employed.  The  term 
monoclinatus,  when  used,  refers  to  the  oblique  rhombic  prism ; 
the  other  prism  in  this  class,  the  right  rhom^boidal,  will  be  speci- 
fied  as  stated  above.  The  term  prismaticus  may  be  applied  to  any 
prismatic  crystal ;  it  has  been  restricted,  however,  to  the  forms  in 
Mohs's  Prismatic  system  of  crystallization,  the  Trimetric  class  in 
the  System  adopted. 

The  several  varieties  of  cleavage  may  be  expressed  as  foUows  : 

Pcritomus, 

Acrotomus, 

Diatomous, 

Eutomus,  (t«, y,  — «  . 

Dystomus,  (Svt^  dißadüy^ 

The  remaining  terms  which  will  be  employed,  and  their  expla- 
nations,  will  be  given  in  connection  with  the  mll  exposition  of  the 
Classification,  preceding  the  descriptive  part  of  this  treatise. 

In  the  selection  of  generic  terms,  significant  names  are  to  be  pre- 
ferred,  and,  if  possible,  they  should  express  the  family  peculiarity 
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which  requires  the  union  of  the  species  in  the  ^enus,  or  some 
quality  which  they  have  in  common.  Occasionaliy  this  may  be 
difficult  or  impossible,  in  which  case  a  name  may  be  assumed, 
which,  by  its  frequent  use  as  the  denomination  of  a  mineral,  or 
other  object,  will  carry  with  it  a  general  impression  of  the  charac- 
ter  of  the  ^enus. 

Words  derived  from  names  of  persons  distinguished  fbr  their 
mineralogical  attainments,  or  their  patronage  of  the  science,  may 
be  propeny  employed  to  desi^ate  species.  But  the  use  of  other 
names,  though  of  persons  enmient  in  the  other  sciences,  is  whoUy 
at  variance  with  good  usa^  and  propriety.  Moreover,  an  attempted 
flattery  of  the  poiitically  distinguished  is  degrading  to  science,  and 
cannot  be  too  strongly  discountenanced.* 

We  have  considered  the  masculine  gender,  in  general,  that  which 
has  been  authorized,  with  a  few  exceptions,  by  the  Latins  and 
Greeks,  and  consequently  have  generally  employed  it,  excepting  in 
the  first  class  containing  the  soluble  species,  and  in  the  order  Metal- 
linea,  whose  ancient  names  are  principally  of  the  neuter  gender. 
A  uniformity  of  termination  has  been  adopted  in  the  generic  names 
in  some  of  the  Orders,  viz.,  the  orders  Halinea,  Barytinea,  Pyritinea, 
and  Galinea,  in  order  to  exhibit,  as  far  as  possible,  the  more  gene- 
ral relations  of  the  species. 


*  For  more  particular  rules,  on  the  formation  of  systematic  names,  and  the  correct 
method  of  writing  them,  ^e  would  refer  to  Linnjci  PkÜ4>sophia  BotarUca;  ed.  tertia 
aucta  et  emendata  cur&  C.  L.  Wiltdenow,  8vo.  Berolini^  1790 :  also  BlemerUa  Phi- 
lostmküe  Botanicißf  auctore  Henr.  Frid.  Link,  8vo.  Berolini,  1824;  and  Decandolix 
and  Sprüngel's  Pkilosophy  of  Plants^  Qvo.  Edinburgh,  1831. 


PART  V. 


DETERMINATIVE   MINERALOGY, 


CLASSIFICATION  L,  DEPENDING  ON  CRYSTALLIZATION. 

115.  SoME  general  remarks  have  already  been  made  on  the  Sys- 
tems of  artificial  Classification,  which  we  propose  to  adopt,  in  order 
to  facilitate  the  deterraination  of  the  names  of  the  species.  In  the 
artificial  Classification,  dependent  on  the  crystallization  of  the  spe- 
cies, the  classes  are  subdivided,  according  to  the  lustre  of  the  spe- 
cies, into  sections,  unnietallic  and  metallic.  A  few  species  of 
doubtful  lustre  are  thiown  into  each  section  to  avoid  the  diffi- 
culties  that  might  arise  from  a  difference  of  judgment  on  this  point. 
A  tabular  arrangement  has  been  adopted,  as  one  best  suited  for  ref- 
erence.  The  order  in  which  the  characters  are  employed,  is  that 
depending  on  their  relative  importance,  as  given  in  §  107.  The 
species  are  first  arranged  in  the  order  of  their  hardness.  No  char- 
acter  is  determined  with  more  facility,  or  is  more  general ly  available ; 
for  unlike  the  character  of  specific  grravity,  it  matters  not  whether 
the  specimen  be  imbedded  or  not,  iniarge  or  small  masses,  the  hard- 
ness is  arrived  at  with  equal  facility,  in  every  variety  of  form  of 
which  the  undecomposed  species  may  occiir. 

The  characters  oi  the  following  columns  are  stated  at  the  head 
of  each.  The  number  of  characters  employed  in  this  Classifica- 
tion is  less  than  in  the  following  System,  independent  of  crystalli- 
zation, since  a  less  number  of  characters  is  requisite  when  the  min- 
eral  is  in  perfect  crystals.  In  the  second  artificial  Classification  every 
character  has  been  introdaced,  which  could  afibrd  the  least  assist- 
ance  in  attaining  the  end  for  which  it  was  constnicted.  For  the 
convenience  of  reference  to  the  füll  descriptions  of  the  species,  the 
number  of  the  section  in  which  the  ^escription  may  be  found,  fol- 
lows  the  name  of  the  species.* 


*  An  explanation  of  the  abbreviations  employed  in  the  following  pages,  and  of 
the  manner  of  U5ing  the  arrangement  for  mineralogical  analysis,  will  be  given  at 
the  close  of  the  two  artificial  classißcations. 
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CLASS    MONOMETRICA. 


8ECTION    I.       LirSTHE    UNHETALLIC. 


Jf^m«^Sp.ci». 

S,.  Ortvilt. 

«.-«* 

Horn  Silver,  373.                Prim 

l-tS 

5-5-5-6 

None)  eube. 

*Arsenous  Acid,  133. 

15 

3-6— 3-7 

•Sal  AmmoniBc,  «9.     Vok.  4-c 

l'5-2 

t-538 

Ociabedral. 

Common  SbU,  149. 

■2 

»357 

Cubic. 

Naüve  Alum,  135. 

3—2-5 

1-7- 1-8 

Od. 

Cnbe  Ore,  SIT. 
BlenJe,  üio. 

3—3 

2äS7 

Irop.  cob. 
Dodcc.  perf. 

35-4 

4-^3 

Red  Copper  Ore,  418. 
•Bismmli  Blende,  306.        Prim 

5-6—6-1 

Oci.  imp. 

3-5—45 

5£^-61 

Dodcc. 

Fluor  Spar,  168. 

*Pjroclilore,  419.                 Prim 

4 

3-33 

Od.  perf. 

5 

4-3—13 

None. 

Analcime,  320.           Amyg.  VoU 

5-5-5 

2—23 

Imp. 

Chromic  Iron,  447.      Stt*»*.« 

5-5 

4-3-15 

Oct.  imp. 
Dodec.  imp. 

Sodaliie,  331.                    Ycic.  ^ 

5-5^ 

325— 3-4 

LeucitE,  3^9.                          Volc 

3-15—35 

Cub,  ind. 

Helvin,  404.                         PHm 

6—6-5 

3  1-3  3 

Oct,  iD  traces. 

Gamet,  406.                  Prim.   Volc 

6-5-7-5 

3-5—4-3 

Dodcc.  imp. 

•Boraciie,  403.                 Gyps^m 

7 

3971 

Ocl.  ind. 

Dysluite,  386.                      Prim 

75;-8 

4-2-^-4 

Od.  perf. 
Ocl.  Imp. 
Oct.  inil. 

35—3-6 

Spinel,  384.                              Prim 

8 

35-3-6 

Diamond,  389.                                |10 

OcL  perf. 

SECTION    II.       LD8T 

BS    METALLIC. 

•Vitreous  Silver,  506.        Pri«. 

3-3-5 

7-15-74 

Dodec.  imp. 

Kalive  Bismulh,  169.            Prtm. 

9-7—9-8 

Oct.  perfl 

•NaliveAmalgam,467,  Ontm^c. 

«—3-5 

10-5—14 

Dodec.  imp. 

Variegaied  Copper  Ore,  Ö3. 

»5-3 

&— 5-1 

Oct.  imp. 

Dalena.Slfl. 

7-5-7-7 

Cub.  im. 

Kalive  Copper,  471. 

8-4-8-8 

None. 

miiyeSilvcr,465. 

10-3-10-5 

None. 

NaliTG  Gold,  463. 

13—90 

None. 

Gray  Copper  Ore,  497. 

3-75—4 

4-7—5-3 

Üld. 

3-5—4 

3  9-41 

Cub.  perf. 

Blende,  530. 

4-4-3 

Dodec.  perf. 
Dodec.  imp. 

•Tennutite,  499. 

43-^5 

•Tiü  Pyriles,  496.               Prim. 

4 

43-4-4 

Platin  um,  459. 

4—4-5 

16-19 

Cubic,  iod. 

Iran,  458. 

4-5 

73-7-0 

Oct. 

•Nicliel  Slibine,  477. 

55 

6-4—6-5 

Cob.  imp. 

5-;^5 

4-3—4-5 

Ocl.  imp. 

Kinkel  Glanre,  481. 

6-05—6-9 

Cub.  em. 

Coballine,  485.                     Prim. 

61-6-3 

Cub.  perf. 
Cub.  imp. 

*Cohall  Pyrilea,  487.            Prim. 

63-6-4 

SmaUine.  484, 

64-6-5 

Oct.  imp. 

Pranklinite,  4M.                  Prim. 

5-6—6-5 

4-S-61 

Oct.  imp. 

Magnetie  Iron  Ore,  453. 

5-5-1 

Ocl.  Imp. 

Iran  Pyril»,  491. 

6-«-5 

4'8-«-l 

Cob.  imp. 

CLASS    MONOMETRICA. 


SECTION  I.       LÜSTRE  UNMETALLIC. 


lAutre. 


Res  .  .  ad. 

Vit— Silky. 

Vit. 

Vit. 

Vit. 

Subad. 

Ad. — res. 

Ad. 

Res. 

Vit. 

Res.,  Vit. 

Vit. 

Submet. 

Vit. 

Vit. 

Vit.  res. 

Vit.  res. 

Vit  .  .  ad. 

Vit .  .  res. 

Vit .  .  res. 

Vit. 

Ad. 


Color^  Viaphanmty^  ^e. 


C.  gy  ;  bh,  gnh,  bnh :  St.  sh  :  Tri — sbtri :  Malleable  and  sectile. 

C.  w ;  ywh,  rdh :  St.  w  :  Trp— op :  T.  astringent,  sweetish :  Sectile. 

C.  w ;  ywh,  gyh  :  Tri — op :  T.  pungent  and  saline. 

T.  purely  saline. 

C.  w  :  Tri :  T.  sweetish  astringent  and  acid ;  like  common  alam. 

C.  gn  ;  ywh,  bkh  ;  bn :  St.  pale  olive  gn — bn :  Tri — op. 

C.  bn,  bk,  yw,  rd,  gn :  St.  w — rdh-bn  :  Trp— op. 

C.  cochineal  and  carmine  rd:  St.  bnh-rd:  Sbtrp— sbtrl. 

C.  bn,  ywh-gy,  straw-yw :  St.  ywh-gy :  Sbtrp— op. 

C.  various :  Trp — sbtrl.    Phosphorescent  wnen  neated. 

C.  dark  rdh-bn :  St.  pale  bn  :  Sbtrl — op.    Octahedl^l. 

C.  w;  gyh ;  flesh-rea:  St.  w  :  Trp— op.    Cubic  and  trapezohedral. 

C.  between  iron-bk  and  bnh-bk  :  St.  bn  :  Op. 

C.  b,  bn,  gn,  gy,  w :  St.  w,  or  bh  :  Tri — op. 

C.  w,  gyh-w  :  St.  w :  Tri — op.    Trapezonedral. 

C.  wai-yw,  ywh-bn,  gn  :  St.  w.     Tetrahedral. 

C.  rd,  bn,  bk',  w,  yw,  gn  :  St.  w,  eyh-w :  Trp— op. 

C.  w ;  gyh,  ywh,  gnh  :  St.  w.    Cabic,  hemmedral. 

C.  dirty  gn  ;  bk :  St.  w  :  Sbtrl — op. 

C.  yw^h-bn,  gyh-bn :  St.  paler :  Sbtrl — op. 

C.  rd,  b,  gn,  yw,  bn,  bk :  St.  w :  Trp— op.    Octahedral, 

C.  various. 


SECTION  II.      LÜSTRE  METALLIC. 


Met. 

C. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Submet. 

C. 

Submet,  ad,  res. 

C. 

Met.      , 

c. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Met. 

C. 

Submet. 

c. 

Met. 

c. 

Met. 

c. 

Met. 

c. 

Met. 

c. 

Met. 

c. 

Met. 

c. 

Met. 

c. 

and  St.  bkh-lead-gy  :  St.  sh. 

and  St.  silver-w,  rdh ;  subject  to  tamish :  Sectile. 

and  St.  silver-w. 

bnh  and  rdh-yw ;  tamish  bh,  rdh  :  St.  pale  gyh-bk ;  sh. 

and  St.  lead-gy ;  tamish  gyh-bk.    Rather  sectile.    Prangible. 

and  St.  rdh  :  Ductile  and  malleable. 

w ;  tamish  gyh-bk  :  Ductile. 

gold-y  w :  Very  ductile  and  malleable. 

and  St.  steel-gy,  iron-bk  :  St.  sometimes  bnh.     Tetrahedral. 

iron-bk ;  bn  on  exposure  :  St.  gn  :  Rather  sectile. 

bn,  yw,  bk,  rd,  gn :  St.  w — rdh-bn :  Trp — sbtrl. 

bkh-lead-gy:  St.  rdh-gy.  Brittle. 

steel-gy ;  ywh  :  St.  bk  :  Brittle. 

and  St.  steel-gy  :  Ductile. 

and  St.  iron-gy :  St.  shining:  Ductile :  Acts  on  the  magnetic  needle. 

steel-gy  . .  silver  w. 

between  iron-bk  and  bnh-bk :  St.  bn.    Octahedral. 

silver  w — steel-gy. 

silver-w  .  .  rdh :  St.  gyh-bk.    Hemihedral,  cubic. 

pale  steel-gy  ;  tamish  rdh  :  Brittle.    Cubic. 

tin-w  .  .  sleel-ey :  St.  gyh-bk.    Faces  of  cube  often  cuived. 

iron-bk :  St.  r^-bn. 

iron-bk  :  St.  bk. 

yw  ]  tamish  gyh-bk :  St.  bnh-bk.   Henühedral. 


CLASS    DIMETRICA. 


8ECTI0N  I.      LUSTRE  UNMETALLIC. 


S'ames  of  üprcies. 


tiardiuts. 


♦Horn  auicksilvcr,  274.  1—5«. 

♦Uianitc,  273.  3—2-5. 

McUiie,  539.  Cool.  2—2-75. 

Corneous  Lead,  233.       Ltadore.2rlb — 3. 
Molybdate  of  Lead, 242.  Lcad  ores\    " 
Tungstate  of  Lead,  244.  Jjsad  ores     " 
♦Edinglonile,  306.  Amyg.A — 4-5. 

Tungstaie  «f  Lime,  202.     Friiit. 
•Xenotime,  201. 


Apophyllite,  316. 

♦Humboldtilite,  557.  Volc. 
Hausmanniie,  437. 

Scapolite,  351.  Prim. 

♦(Erstedite,  430.  Prim. 

♦(Jehlenite,  353.  Prim.  limestoM. 

«Anatase,  416.  Prim. 

♦Fergusonite,  432.  Prim. 

^Gismondine,  354.  Volc. 

Idocrase,  407.        VoU.  and  prim. 

Rutile,  414.  Prim. 
«Braunite,  438. 

«MelliUte,  355.  VoU. 

Tin  Ore,  420.  Prim. 
Zircon,  409. 


tc 


425—5. 
Volc.  4^.  4-&— 5. 


5. 

5—6-5. 

5—6. 

55. 

55—6. 

IC 

5-5—6. 

i( 

6—65. 

i( 

(I 

6—7. 
6—7. 


VoU.  prim.  <f»c.|7-5. 


iSp.  Oravity. 

!64— 65. 

1312. 

;i&-17. 

,6-61. 

16-5—69. 

7-9-^1. 

2-7— 2-8. 

6—6  1. 

45—46. 

2^-2-4. 

31—3  2. 

4-7-4-8. 

2-G-2-8. 

36—37. 

29—31. 

38—39. 

5-&-59. 

21—22. 

33—36. 

4  1—4  3. 

4-8—5. 

3-3-3. 

6&-7-1. 

14-5—4-8. 


Imp. 

P  em. 

P  dif. 

M. 

'Oct.  perf. 

'P 

M  perf. 

lOct.  dtft.  A:A=10(K>8'. 

iMperf. 

P  em. 

Pperf. 

M  dist    P  trace. 

ja :  a«=:123o  16'. 

lind. 

I A  &P  perf.  A:  A=97o  56'. 

|lnd. 

M  imp. 

M  ina. 

M. 

Oct.  dist. 


Ind. 
Imp. 


SECTION  II.      LUSTRE    METALLIC. 


♦Poliated  Tellurium,  521. 

1—15. 

7—72. 

Pperf. 
Ind. 

Copper  Pyrites,  494. 

3^-4. 

4  1—4  2. 

Hausmannite,  437. 

5—55. 

4-7—4-8. 

Pperf. 

«Braunite,  438. 

6—65. 

4-8—4-9. 

Oct.  dist 

CLASS    TRIMETRICA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


JVdune«  of  Species. 

Tale,  2951       Prim.  amyg. 
Copper  Froth,  266.  Copper 

ores. 
♦Orpiment,  537. 

Sulphur,  538. 


HardiusB. 

1—15. 


Sp.Jirav. 

2-7— 2-8. 
3—3  1. 


FvTM^  M .'  M. 


Rbc.  I20^nearly.'P  em! 
Rbc.  P  em. 


Cltmyttfe. 


1-5—2.     3-4— 3-6.  Rbc.  100°  40'. 
1-5—2  5.  2—2  1.     Rbc.  Oct. 


1^  perf! 
lind. 


CLASS    DIMETRICA. 


8ECTI0N  I.      LÜ8TBE  UNMETALLIC. 


dolor j  DU^koMeitff  ^e. 


jLustre. 

Ad. 

P  p'rly,  M  ad. 

Res . .  Vit. 

Ad. 

Res. 

Res. 

Vit. 

Vit . .  ad. 

Res. 

P  p'rly,  M  Vit. 

Vft. 

Submet. 

Vit .  .  p'rly. 

Splendent. 

R!es .  .  Vit. 

Met.  ad. 

Submet . .  res. 

Ad. 

Vit . .  res. 

Met-ad. 

Sub-met. 

Vit. 

Ad. 

Ad. 


C.  ywli-gy,  ash-gy :  St.  w :  Tri— sbtrl :  Sectile. 

C.  gn :  St.  paler  gn :  Tirn-sblrl. 

C.  noney-vw  j  rh,  bnh ;  St.  w :  Trp — tri :  Sectile. 

C.  w ;  gyn,  ywh,  gnh  :  St.  w :  Trp— tri. 

C.  wax-yw ;  orange-yw,  gyh-w,  ollve>gn :  St.  w  :  Sbtrp— sbtrl. 

C.  gn.  gy,  bn ;  r :  St.  w. 

C.  gyh-w:  St.  w:  Tri. 

C.  w,  vwh-gy,  y,  rdh-bn :  St.  w  :  Sbtrp— sbtrl.    Brittle. 

C.  ywh-bn :  St.  pale-bn :  Op. 

C.  w ;  gyh,  rdh,  bh  :  St.  w  ;  Trp— op. 

y,  ywh-gy :  Sbtrp. 
C.  bnn-bk :  St.  dark  rdb-,  or  chesnnt-bn :  Op. 
C.  w,  gy,  b,  rdh ;  colors  light :  St.  gyh-w :  Trp — op. 
C.  bn. 

C.  gy,  ywh;  not  bright:  St.  w,  gyh-w. 
C.  bn,  indigo-b :  St.  w  :  Sblrp—op. 

C.  dark  bnh-bk  :  St.  pale-bn :  Tri.  and  pale  in  thin  licales :  Sbtrl — op. 
C.  pale  smait-b,  milk-w ;  gy,  rose-rd :  Trp— tri. 
C.  tn,  gn;  yw,  colorle.ss;  often bright:  St.  w,  gyh-w  :  Trp— sbtrl. 
C.  rdh-bn,  r  :  St. pale-bn:  Tri— op. 
C.  dark  bnh-bk :  St.  similar :  Op. 
C.  yw;  rdh,  gnh :  Op. 

C.  bn,  bk ;  w,  gy,  yw,  r :  St.  gy— pale-bn.    Sbtrp— op. 
C.  r,  bn,  3rw,  gn,  gy,  w :  St.  w :  Trp — sbtrl. 


SECTION  II.      LÜSTRE  METALLIC. 


Met. 
Met. 
Sabmet. 
Submet. 


St  and  C.  bkh-lead-gy :  Flexible  in  thin  lam.    Sectile. 
C.  brass-yw:  St.  gnh-bk;  a  little  shining :  Op:  Brittle. 
C.  bnh-bk :  St.  rdh,  chesnut-bn  :  Op. 
C.  dark  bnh-bk  :  St.  similar :  Op. 


CLASS    TRIMETRICA. 


SECTION  I.       LUSTRE  UNMETALLIC. 


IjHotre. 

Pearly. 
P'rfy,  M  Vit. 

P'rly ;  met.-p'ly ; 

res. 
Res. 


ColoTy  DiigthoMeitf^  ire. 


C.  light  gn — w :  St.  w :  Sbtrp— tri :  Peel  soapy :  Lam.  flex.  inelastic. 
C.  appie-gn  .  .  sky-b :  St.  paQer :  Lam.  flex. 

C.  lemon-3rw :  St.  yw :  Sbtrp— sbtrl :   Lam.  flex.,  inelastic. 

C.  yellow :  Trp— sbtrl :  Sectile.    Bums  with  a  blue  flame, 
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"S* 


^itamesof  Speciea.  '.Hardnesg.'Sp.  Grav 

♦Haidingerilej^l757  Friin.  1-5— '2-5 
Nitre,  153.  2 


2—2-5. 


(< 


Epsom  Salt,  145. 
White  Vitriol,  158. 
♦Thenardite,  144. 
♦Liroconite,  260.  Cop.  ores. 
♦Cryolite,  165.  Prim. 

♦Hopeite,  210. 
Picrosmine,  291.       Prim. 
♦White  Antimony,  203. 

Antimony  ores. 
♦Melanochroile,  246.  Lead 

ores. 
Anglesite,  238.    Lead  ores. 
•Caledonite,  248.i>a</  07es. 
•Cerasite,  2Ö5.    Lead  ores. 
Roselite,  178. 
Heavy  Spar,  193. 
Ceiestine,  189. 
Olivenile,  263. 
Anhydrite,  177. 
♦  Atacamite,  264.   Volc.  cf-c. 
White  Lead,  232. 
Witherite,  191. 
♦Mesolite,  314.         Amyg. 
Strontianile,  188. 
♦Wavellite,  173.        [prim. 
Stilbite,  304.      Amyg.  and 
Arragonite,  181. 
♦Scorodite,  219. 
♦Brochantite,267.Cöp.  ores. 
Libethenite,  262. 
♦Epistilbiie,312.il7»y^.  volc. 
♦Harmotome,318.ilwy^^.<^c 
♦Phillipsile,319.-47ny^.r/?/c.  45 
♦Eleciric  Calamine,208.      4 
Thomsoniie,  305.      -Amyg.  475. 
Euchroite,  2.58.  Prim. 

Nairolite,  307.   Volc.  amyg. 
•Childrenite,  172. 
♦Herderite,  171.         Prim.  5. 
♦Triphyline,221.       Prim. 
Mesotype,  308.  Amyg.  volc. 
♦Comptonite,315.  Volc.omy 
Brown  Iren  Ore,  451. 
Wolfram,  436.  Prim. 

*Scolecile,309.  Volc.  amyg. 
Lazulile,  337. 
♦Elaeolite,  343.  PHm. 

♦Brookite,  417. 
Yenite,  450.  Prim. 

Spodumene,  360.  Prim. 
Polymignile,  431.  Prim. 
Prennite,  332.  Amyg.  prim. 
♦Humite,  406.  Volc.iob—l. 

♦Chrysolite,392.  Volcbamlt       " 


25—3. 

u 

tc 

(( 
(I 
(( 

3. 

25-35. 
275-35 
3. 

3—35. 

(i 

(I 

3—375. 
35-4. 

325—4. 

35—4. 

(( 

(( 

4. 
4—45. 


•^8—2-9. 

19—2. 

17-1-8. 

2—2  1. 

27—28. 

285—3. 

29—3. 

2-4— 2-8. 

255—27 

55—56. 

5-7— 5-8. 

6-2—63. 

64. 

7—71. 

4-6— 4-8. 
36—4. 
4  1—4-3. 
2-89. 
4—4  1 


Fonti^  M :  M. 


(( 


l.^. 


55. 


K 


<{ 


5—5  5. 

<c 
II 
u 

5—6. 

(( 

55—6. 

(( 

(< 

65—7. 

(I 

6—7. 


lolite,  395. 
Staurotide,  411. 
Andalusite,  373. 
♦Ostranite,  412. 
♦Forsterite,  391. 
Topaz,  390. 
Chrysoberyl,  383. 


Prim. 
Prim. 
Prim. 


75. 

I7— 8. 
Vesuv.  ]lb — 8. 
Prim. '8. 
Pnw.18-5. 


6  1— <>-5 

4-:^-44 

23—34. 

3-6—38. 

22—24. 

21—2  2. 

26—3. 

3  1—3  3. 

37—38. 

3(>-38. 

22—23. 

24—25. 

^^22. 

33—35. 

225—24 

23—34. 

21—2  3. 

42—43. 

2  9—3-1. 
3-6. 

22—23. 
23—24. 

3  9—4  1. 
71—7  4. 
22—23. 
3—3  1. 
25—2-7. 

3  8—4  1. 
3  1—3  2. 
47—49. 
28—3. 

33—35. 
|2.55— 27 
.3r>— 3  8. 
I3I— 3  35 
,43—44. 

34—36. 
35—38. 


Rbc.  100«. 

Rbc.  läOo. 

Rbc.  99^38'. 

Rbc.  90«  42'. 

Rbc.  1250. 

Rect.  Oct. 

Rect. 

Rbc.  1010  24'. 

Rect. 

Rbc.  136«  58'. 


Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rect. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rect. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rect. 

Rect. 

Rbc. 

Rect. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rect, 

Rbc. 

Rect. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rect. 

Rbc. 

Rbc. 

Rect, 

Rbc. 

|Rbc. 

Rbc. 

iRbc. 

Rbc. 

Rbc. 

Rect. 


mvmf. 


1030  49'. 
950. 

102^  27'. 
1320  48'. 
101°  42'. 
1030  58'. 
110°  50'. 

1000. 
117<^  13'. 
II803O'. 

1 170  32'. 
122°  15'. 
e :  «f=93o. 
II60  10'. 
1190  2'. 
1170. 
950  2'. 
1350  10'. 


1030  53'. 
<?:<?=90o40' 
1170  20'. 
91°  10'. 
e :  e=97o  50' 
1 15°  53'. 
132°. 
91°  28'. 

130°  40'. 
e':e'=  101^5' 
91°  25'. 
91<^30'. 
1120. 
100°. 
112^37'. 
93°  nearly. 

990  30'. 
120<^. 

120°. 
129°  31'. 
91^  33'. 
96<^. 

128°  54'. 
124°  19'. 


Pperf! 

^perf. 

^perf. 

P  perf ;  M. 

Imp. 

P  perf ;  ä  and  fi. 

^perf. 

Mjperf;  m. 

M.  em. 


Imp. 

i  dist.  M  Ind. 

Mperf. 

e  perf. 

Mand  P. 

M  perf.    P. 

Imp. 

M  and  M  perf.  P  dist. 

Pperf. 

M  and  i  perf. 

Imp.  rtion. 

Perf.  in  one  oirec- 

M  perf. 

M  and  €  perf. 

M  perf.  M  imp. 

M. 

M  and  i  imp. 

Imp. 

Imp. 

i  perf. 

Imp. 

M  perf. 

M,  M  perf ! 

M  dist. 

Mperf. 

Imp. 

Imp. 

P  perf. 

Mperf. 

M  dist.  M  ind. 

e  rather  dist. 

Mperf. 

Ind. 

M  and  P. 

e. 

c. 

M. 

Ind. 

P.  dist. 

e. 

M  and  e  dist. 

Ind. 

c  ind. 

M  dist. 

€  ind. 

Pperf! 

Pperf! 

M  dist. 
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Luatrt. 


Vit. 

Vit. 

Vit. 

Vit. 

Vit. 

Vit 

Vit 

Vit; 


CWor,  Diafkaneitjfy  ^e. 

Lam.  flex. 


.  res. 

e!  subp'rly. 
M.  p'rly ;  vit. 
Ad.  and  p'rly. 


Res.  glim. 

Ad;  vit;  res. 
Res. 
P-rly. 
Vit. 

Vit . .  p'rly  &  res. 
Vit . .  p'rly  &  res 
Ad  ..  vit  &  p'rly 
P'rly  and  vit. 
Ad.  vit. 
Ad.  res. 
Vit .  .  res. 
Silky  or  p'rly. 
Vit. 

P'rly . .  Vit  &  res 
P'rly  and  vit. 
'  Vit— res. 
Vit,  subad,  res. 

Res. 

i  p'rly,  M  vit. 

Vit. 

Vit. 

Vit,  p'rly. 

Vit .  .  p'^rly. 

Vit. 

Vit. 

Vit . .  res. 

Vit. . .  subres. 

Vit. 

Vit. 

Ad . .  snbmet. 

Submet. 

Vit . .  p'rly. 

Vit. 

Res.  or  oily. 

Met-ad. 

Submet. 

P'rly. 

Submet,  splend. 

Vit,  P  p'rly. 

Vit. 

Vit. 

Vit. 

Vit,  subres. 

Vit. 

Vit. 

Vit,  splend. 

Vit. 

Vit. 


IC.  w:  St.  w:  Trp— tri 

C.  w :  Taste  saline  and  cooling.    Deflagrates  on  burning  coals. 

C.  w :  T.  saline  and  bitter. 

C.  w:  Trp— tri:  T.  astringent,  metallic,  very  nauseous. 

C.  w:  Trp :  T.  saline  and  bitter  ;  whoUy  soluble  :  Elfflorescent. 

C.  and  St.  light  b — ^gn  :  Sbirp — tri. 

C.  w ;  rdh,  bnh  :  St.  w :  Sbirp — tri :  Fusible  in  flame  of  a  candle. 

C.  gyh-w:  St.  w:  Trp— tri. 

C.  gnh-w,  dark  gn:  St.  w :  Sbtrl — op. 

C.  w;  peach-blossom-red,  ash-gy  :  St.  w:  Trp— tri. 

C.  btwn  cochineal  and  hyacinth-r ;  lemon-yw  on  exposure :  St.  brick- 

red:  Sbtrl — op. 
C.  w,  gyh,  ywh,  gnh,  bh,  asb-gy :  St.  w:  Trp— sbtrl. 
C.  deep  verdigris  or  bh-gn :  St.  gnh-w :  Tri. 
C.  ywn-w,  rdh-w:  St.  w :  Feebly  tri — op. 
C.  deep  rose-r :  St.  w ;  Tri. 
C.  w:  ywh:  St.  w:  Trp — tri. 
C.  w,  sky-blue :  St.  w  :  Trp— tri. 
C.  gn,  bn  :  St.  olive-gn— bn :  Sbtrp — op. 
C.  w  :  St.  gyh-w :  Trp— tri. 
C.  some  shade  of  gn  :  St.  nale-gn  :  Sbtrp — sbtrl. 
C.  w,  gyh,  bnh  :  St.  w,  gyh-w :  Trp — tri :  Brittle. 
C.  w,  ywh-gy:  St.  w:  Sbtrp — tri. 
C.  gyh-w,  ywh-w:  St.  w:  Tri :  Lam.  slightly  elastic.' 
C.  light-gn,  w :  Trp — tri. 
C.  w,  gn,  b,  yw,  bn  :  St.  w,  gyh-w:  Tri. 
C.  w;  ywh,  V,  bnh:  St.  w :  Sotrp — tri. 
C.W;  gyh,  ywh:  St.  gyh-w:  Tip — tri. 
C.  leek-gn,  liver-bn  :  St.  w:  Sbtrp — sbtrl. 
C.  emerald-gn,  bkh-gn:  Trp. 
C.  dark  olive-gn  :  St.  olive-gn:  Sbtrl. 
C.  and  St.  w :  Trp— sbtrl. 

C.W;  gyh,  ywh,  rh, bnh :  St.  w :  Sbtrp — tri.  Crystals often cruciform. 
C.  w;  rdh:  St.  w:  Tri — op. 
C.  w ;  b,  gn,  y,  bn :  St.  w :  Trp — ^trl. 
C.  w;  bnh,  rdh:  St.  w:  Trp---trl. 
C.  emerald-gn :  St.  pale-gn :  Trp— tri. 
C.  w;  ywh,  rdh,  gyn  :  St.  gy :  Trp — ^trl. 
C.  y,  pale  ywh-bn,  ywh-w :  St.  w :  Tri. 
C.  ywh-w,  gnh-w  ;  St.  w :  Tri. 
C.  gnh-gy;  bh:  St.  gyh-w:  Tri— sbtrl. 
C.  w;  gyh,  rdh  :  St.  w — gyh-w:  Trp — tri. 

C.  w;  ywh,  gyh,  rdh:  St.  ey:  Trp — tri.  [transmitted  light. 

C.  ywh-bn,  bkh-bn :  St.  ywh-bn  :  Strp — op  :  Trp.  cryst.  blood-r.  by 
C.  dark  gyh-bk,  bnh-bk:  St.  dark  rdn-bn  :  Op. 
C.  and  St.  w:  Trp— tri. 
C.  b:  St.  w:  Sbtrp — op. 
C.  dark-gn ;  bh,  gyh,  bnh ;  brick-red :  St.  w. 
C.  hair-bn,  orange-yw:  St.  ywh-w:  Tri — op. 
C.  dark  gyh-bk,  nearly  iron-bk:  St.  gnh,  or  onh-bk:  Op. 
C.  gyh-gn,  fi^nh-w,  gyh-w :  St.  w  :  Tri — op. 
C.  bk :  St.  dark-bn :  Opaque. 

C.  light  gn—w:  St.  w:  Sbtrp — tri :  Oflen  aggregated  in  glob.  shapcs. 
C.  ywh-w,  rdh-bn:  Trp— tri:  BriUle:  Cryst. small;  from  Vesuvlus. 
C.  gn,  light-bn :  St.  w :  Trp— tri. 
C.  light-b  ;  bkh,  ywh,  gyh:  St.  w:  Trp— tri. 
C.  rdh-bn,  bn,  bk :  St.  w :  Tri— op ;  usually  the  latter. 
C.  flcsh-r,  pearl-gy :  St.  w :  Sbtrl — op :  Tough. 
C.  clove-bn;  very  brittle. 
Colorless :  St.  w :  Tri. 
C.  pale  y,  gn — w :  St.  w :  Trp — ^sbtrl. 
C.  gnj  ywh,  gyh:  St.  w :  Trp— tri. 


DETERMINATIVE  HINEBALOGT. 


8ECTI0N  II.       LUSTRS  METALLIC. 


•Sterubergile, ScU.    Süwrt— IS.' 

«Graphic  Tcllariom,  509.11-5—3. 

Oeld.] 
•Aoro-Tellurile,  4M.         | 
•Gray  Anlimony,  513.        jS. 
PvTolaslie.  443.  2— 2-S. 

•Änllnioiilal  Sulphuret  ot       " 

Sitver,  5t0 
SulDharpi  ot  Bistomh,  A-JS. 
•Brliile  Silvf  r  Ore,  509. 
•Jamesoniie,  515. 
Vitreous  Ci>pper.  500.         8-5—3. 
•Boumoniie,  438 
•Newkirkiie.  446.    Rrdhx-  3—3-5. 


*Anlimonlat  Silver,  474. 

ümwn  Iroii(>re,451. 
■Wolfram.  43fi,  Prim 


3-5-4. 
>4-4-5. 

|5— 5-5. 


Mispickel,  4H:t.  Prim.\ 

While  Iron  Pynws,  490,     |6 
•Polymignite,  431.    Ptin.'.t 


57—6-8.  Rbc.  lOTo 44'. 

I0-6-I0-7  Rbt.  lOS"  30-. 
4-5-47. iRbc.  90O46'. 
48—5.  IRbc.  93» 40-. 
5-5-5-6. 

■5— «■e.'lUcl.  «:(=>5|i>. 
ß-2— 6  3.  Rbc.  11503»'. 
55— 5-S.  Rbc.  1010  90'. 
5-5— 6-H.,Rbc.  IWSö', 
5-7—5-8.  iRecl. 
3-8—3-9.  Beet. 

5-3—5-4.  Rbc.  130°  39'. 

94— 9-a  Rbc.  130°  1 
4  3— 4-4.  Rbc.  KJo  4»'. 
3-9— 4-1.  Rbc.  130«  40'. 

•7-4.  Rectj^:»'=101o6' 
7-3-7-4. 

3-8— 4-1.  ;Rbe.  119»  37'. 
5-9— fi.      Rect. 
6-1—6-9.  Rbc.  111°  tS-. 
4-6— 4-9.  Rbc.  107=36'. 
47— 49.|Recl. 


«Mffl  Kind. 

M'p^rti 

i^perf.    P. 

Pm'rf.  Hlnd. 
Hind. 


CLASS    MONOCLINATA. 


LUBTRE  UNMETALLIC. 


^■-»f  «*«*■■ 

i~i-r 

.  ir.  0™. 

*4-5^:*ti: 

r™.t 

CU-w^ 

•Red  Anlimony,  531.  A*ti- 

Rbdl.  101=  I9-. 

Mperf. 

•Cobalt  Bloom,  ml'"""' 

I-5— 3. 

's-!^-,-!. 

Rbdl.  124°  51'. 

■a-G— 2-7. 

Rbdl.  125°  lö'. 

•Ri-algar,  536. 

3  5—3-6.  Bbc.  74"  '26'. 

Cuppera.-,  154. 

3. 

,1-8-1-9.  Rbc.  83=30-. 

Pperf. 

•Öirnx/m.' 

13-3-3  351  Rbdl.  IIB-^  8'. 

Piierf.  M&Timp. 

a— 3-5. 

,1-716.        Rbc.  93°  30-. 

2-6— 2-8.  Rbdl,  96=46', 

Common  Mica,  398. 

Johann  ile,  160. 

I3I— 3-2.  Rbc.  Illoi 

•Miargyrire.  533. 
•DyoxTiile,  337.  Uadont. 
•Oay-Lnssile,  139. 

5-9— 5-4-  Rbc-  86^4-. 

Mperf i  Pdisl. 
Ppcrl'. 

'1-9—2.     ,Rbc.  68'50'. 

,6-a-G5. 

Rbc.  59^  40' . 

t  The  aagte  giveo  is  M  :  M,  when  ihe  prioiary  is  ihe  obliqne  rbombic  prlsra,  and 


CLA8S    MONOCLINATA. 


113 


SECTION  II.       LUSTRE  METALLIC. 


Luatre» 


Met. 

Met. 

Met. 
Met. 
Met. 
Met. 

Met. 
Met. 
Met. 
Met. 
Met. 
Met. 

Met. 

Met. 

Submet. 

Sobmet,  ad. 

Snbmet. 

Met. 

Snbmet. 

Submet. 

Met. 

Met. 

Submet. 


Cotor^  DiaphaHeitify  ^c. 


C.  dark  pinchbeck-bn :  St.  bk :  Lam.  flex.  like  tin-foil.    Sectile. 

C.  and  St.  steel-gy ;  very  sectile. 

C.  silver-w — brass-yw :  St.  similar :  Rather  brittle :  Opaque. 
C.  and  St.  lead-gy  . .  steel-gy;  tarnisbes:  Sectile ;  very  fusible. 
C.  iron-bk,  bb :  St.  bk :  Opaque :  Somewhat  sectile. 
C.  light  steel-gy . .  silver-w. 

C.  and  St.  lead-gj :  Opaque  :  Sectile :  Fusible  in  flame  of  candie. 

C.  and  St.  iron-bk :  Sectile. 

C.  and  St.  steel-gy :  Sectile. 

C.  and  St.  bkh-lead-gy ;  tamish  b,  gn :  Very  sectile. 

C.  and  St.  steel-gy,  bkh-gy.    Brittle. 

C.  brilliant  bk :  Somewhat  sectile. 

0.  and  St  steel-gy. 

C.  and  St.  silver-w — tin-w.    Not  malleable. 

C.  dark  steel-gy,  iron-bk :  St.  rdh-bn,  bk :  Brittle. 

C.  bkh-bn,  ywh-bn :  St.  ywh-bn :  Sbirp— op. 

C.  dark  gyh-bk,  bnh-bk :  St.  dark  rdh-bn :  Brittle. 

C.  silver-w,  steel-gy:  St.  gyh-bk:  ßriitle. 

C.  nearlv  iron-bk,  dark  gyh-bk :  St.  gnh-bk,  bnh-bk :  Op. 

C.  gyh,  bnh,  bh-bk :  St.  bn,  rdh-bn,  bnh-bk:  Brittle. 

C.  silver-w,  steel-gy:  St.  dark-gy:  Brittle. 

C.  pale  bronze-yw;  gyh,  gnh  :  St.  gnh-bk,  bnh-bk:  Brittle. 

C.  bk  :  St.  dark-hn.    Practure  conchoidal,  brilliant.  


CLASS    MONOCLINATA 


SECTION  I.      LUSTRE  UNMETALLIC. 


Luttre. 


ÄdT 


ColoTy  Diapkaneitff.  irc. 


C.  cherry-r :  St.  bnh-r :  Tri — sbtrl :  Sectile. 


P'rly  &  ad— Vit.  C. 

P'rly — submet.  C. 

Res.  C. 

Vit.  C. 

P'rly  and  vit.  C. 

Res.  C. 

Vit.  C. 

P'rly  and  vit.  C. 

P'rly,  Vit,  ad.  C. 

Vit.  C. 

Submet-ad.  C. 

P'rly  and  res.  C. 

Vit.  C. 

Res ; . .  ad.  C. 


r ;  gyh :  St.  paler  :  Trp — sbtrl.    Lam.  flex.  in  one  direction. 

b,  gn;  indigo-b:  St.  b,  bn  :  Trp — tri.     Lam.  flex. 

bright-r :  St.  orange-y w — aurora-r :  Sectile. 

gn ;  wh :  St.  w :  Sbtri>— tri :  T.  sweetish-a^ringent  and  metalllc. 

w  j  gyh,  ywh :  St.  w :  Trp — ^trl :  Tasteless :  Very  sectile.     [ble. 

w ;  gyh,  gnh ;  ywh.  on  exposure :  St.  w :  T.  sweetish-alkaline,  fec- 

deep  hyacinth-r ;  ochre-yw :  St.  ochre-yw :  T.slightly  astringent. 

w,  §yh,  rdh :  St.  w :  Tri — op. 

vanous :  St.  w — gy :  Lam.  tough,  highly  elastic. 

emerald-gn,  apple-gn  :  St.  ywh-gn :  Trp— op.  T.  slightly  bitter. 

iron-bk :  St.  dark  cherry-r :  Sbtrl — op. 

gnh-w,  ywh,  gyh :  St.  w  :  Trp — tri. 

w :  Trp :  Very  brittle  :  Partially  soluble. 

w ;  3rwh,  gnh,  gyh :  St.  w :  Trp— tri. 


M :  T,  when  it  is  the  right  rhomboidal  prism. 

15 


DETERMINATIVE  MINEBALOOT. 


•Trona,  141. 
•Glaubcrile,  \&3. 
'Aphaneüilc,  353. 
Cupreous  Anglesite,  349. 

•Vauquelinite,  247,    Lrad 


Blne  MalBchile,  SM.  3'&-^'S& 

'Huraulile,  316.        Gran,  about  1. 
Barjfio-calcite,  190.  l4. 

•BroDiile,  300,  4—5. 

•Tnrnerile,  373.        Prim.  4-5—5. 
Pseudo-malacbjte,  Q6~ 
Coppti 
•Brewslenle,  313.   Amyß.,  5—55. 

Datbolilc,336.  Any^.^prim. 
•Wagneriie,  170. 
AnlhophyUile,  365.   Priin. 
Sphene,  415.  Frim. 

Wolfram,436.  Frim. 

Bombleade,  364.      Prin., 

Pyroiece,  361.  Fnm' 
rolc.  .f-r. 
•Arfwedaonile, 367.  Prim. 
•^schynilc,  429.  Prim. 
•Acmile,  370.  Fnm. 

Feldüpar,  345. 

*  Ambly  goni  le  ,371 .  Oranitt 
•Wilhamite,  369.       Trap. 
Hyperslhene,  303.      Prim. 
•HelepoziLe,  315. 
■Brncite,  405.  PriTa. 

Epidote,  368.  Prim. 

Ligurile,  393-  Talente  rock. 
SpodumEne,  360.       Pnm. 
'    OadoUnile,  497.      ChaniU. 
Buclase,  381.  Prim. 


6-6-5. 

6—7. 
'6—7. 
e&— 7. 


4»— 4-3. 

2-1- »5. 

395—3. 

a-3-3. 

31—3-3. 

3-4—3-5. 

T155. 

3-9—3  3. 

3-3-34. 


3-3— 3-6. 
24— 3-3. 
33—3-5. 
3-49. 
31— 3-3, 
4—4  3. 
39—31. 


Rbdl.  103=  15'. 
Hbc.  83°  ac. 
Rbc.  56°. 
Kbdl.  95°  46'. 


Rbdl,  130°  30'. 


Rbc.  98°  W. 
Rbc.  117»  30-. 
Rbc.  106°  &i'. 
Rbc.  940. 
Rbc.  96=  10'. 
Rbc.  149°  30'. 

Rbdl.  930  40*. 

Rbc.  77=30'. 
Rbc.  95095'. 
Rbc.  134°  30-. 
RbcBTti^lSe^S' 
Rbc.  9flo  13". 
Rbc.  1S4°30', 

Rbc.  87«  5'. 

Rbc.  193°  55'. 

Bbc,  1370. 

Rbc.  86°  56'. 
,Rbc.  190°.  P:T 
I     =67°  15-. 

Rbc.  lOfio  10'. 

Rbdl.  UG04O'. 
iRbc.  93'=  30'. 
iRbc.  (clravaee.) 
|Kbc.  113°  1S"I 

Bbd!.  115°  34'. 
iRbc.  I40O. 
jRbc.  Ü3°. 
|Rbc.  115°! 
iRbdI.  130°  50'. 


U  perf  i,  tK 

limes  perf. 
Mdisi. 


(perf. 

Ind. 

M  and  T  perf. 


LUaTRE  METALLIC. 


•Pleiible  Silver  Ore,  593.]very  softl  iBbdl.  185°  1 

♦Miar^riie,  532.  3— 35.     5a-5-4.  Bbc.  86»  4'.  Miinn. 

Wolfrwn,  436.  15—0  5,    17-1—7-8.  Rbc.  98°  ig*.        liperf 
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0$Ur,  Dt^kmuitfy  TeT 


Lm§trt, 

VK 
Vit. 
P'rly. 
Ad,  Vit. 

Ad. 

Ad. 

P  p'rly,  M  Vit. 

Sobp*rly,  Vit. 
Ad . .  Tit. 

Vit. 

Vit 

Vit . .  res. 

Met.p'rly~p»rly 

Ad. 

Ad . .  yit. 

Vit. 

P'rly,  M  Tit. 

Vit."^ 

P'rly — submet. 

Ad;  res. 

Met-ad — submet 

Vit,  p'rly. 

Vit . .  res. 

Vit 

Res,  submet. 
Vit,  res. 
Vit;.,  p'rly. 

Vit . .  p'rly. 

Vit. 

P'rly ; .  .  met. 

Res. 

Vit . .  res. 

Vit . .  p'rly. 

Vit. 

P'rly. 

Vit . .  res. 

Vit. 


C. 
C. 

c. 
c. 

c. 

c. 
c. 

c. 
c. 

c. 
c. 
c. 
c. 
c. 
c. 

c. 

c. 
c. 
c. 
c. 
c. 
c. 

c. 

c. 
c. 
c. 
c. 

c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 


w ;  ywh :  St.  w :  Trp-— tri :  Taste  shaiply  alkaline. 

ywh-w,  gyb-w:  St  w:  Sbcrp — tri :  T.  leebly  saline  and  astring. 

dark-gn  . .  b:  St.  bb-jni:  Sbtrl. 

azure-b:  St.  pale-b:  Trt— sbtil. 

dark-gn ;  nearly  bk :  St  slskin-gn,  bnh :  Sbtrl— op. 

brightr:  St. orange-yw :  Tri:  Sectile. 
w  j  r,g,  bnh :  St  w ;  Trp— «btrl. 

w ;  ywh,  gyh :  Trp—trl.    Soon  opaque  on  exposure. 
gn:  St.  paler-gn:  Trl--sbtrl. 

azure-b :  St.  pale-b  :  Trp— ebtrl. 

rdh-yw:  Trp. 

^ ;  gy^i  ywn,  gnh :  St  w  :  Trp—trl. 

dark-gn,  bn,  bronze-iike,  ash-gy :  St.  gyh-w  and  gyh-gn.  Foliated. 

y,  bn :  St  w,  gyh-w:  Trp— 4rl. 

gn :  St.  paler  gn :  Tri— sbtrl. 

w;  gnhjjTwh,  rdh:  Tri:  Stw. 

w;  ywh,  gyh:  Trp—trl. 
y ;  gyh :  St.  w :  Tri. 

'  nh-gn,  clovc-bn 

gyh,  gnh :  St  w :  Tri — op. 

or  bnh-bk  :  St.  dark  rdh-bn ; 
gn,  bn,'  bk,  w :  St  gyh-w :  Sbtrp— op. 

gn,  bn,  gy,  w,  bkh  :  St.  w— gy :  Trp— op. 

bk  :  Opaque. 

bk,  darK  bnh-yw :  St  dark-gy,  nearly  bk :  Tri — op. 
bnh-bk,  ywh,  gnh :  St.  pale  gnh-gy :  Sbtrl — op. 
w,  gy;  gnh,  rdh;  bh:  Stw— gy:  Trp— sbtrl. 

pale-gn ;  w :  St.  w :  Sbtrp — tri. 

carmine-r,  pale  straw-yw :  St.  w :  Tri. 

gyh-,  enh-bK ;  copper-red :  St.  gnh-gy :  Sbtrl— op. 

gnh-,  bh-gy ;  violet  aAer  exposure,  with  submetallic  lustre. 

3rw,  bn,  r,  apple-gn :  St.  w ;  slightlv  ywh :  Tri — sbtrl. 

K^ ;  y^.  STi  rdh-w :  St.  gy— w :  Sbtrp— tri. 

apple-gn ;  oAen  speckled :  St  gyh-w :  Trp—trl. 

ywh-w,  gnh-w :  St.  w :  Tri — sbtrl. 

dark  gnh-bk :  St.  gnh-gy :  Sbtrl— op. 

pale  mountain-gn,  bh,  w :  Trp— ebtrp :  Fragile. 


vwh-gy,  bnh-gn,  clovc-bn :  St.  w :  Tri— sbtrl. 
bn,  bk,  y,  gyh,  gnh :  St  w :  Tri — op. 
dark-gyh  or  bnh-bk  :  St.  dajk  rdh-bn :  Opaque. 


SECTION  II.      LUBTRE  METALLIC. 


Met. 

Submet-ad. 

Submet. 


C.  extemally  nearly  bk :  Lam.  flez. 

C.  iron-bk :  St.  dari  chcrry-red :  Very  sectile. 

0.  dark  gyh-,  or  bnh-bk :  St.  dark  rdh-bn :  Opaque. 


CLASS    TRICLINATA. 


tarnet  of  Species. 


Blue  Viif  iol,  157. 

Schiller  Spar,  299.  Serpen- 

Une. 
Tabular  Spar,  359. 
•Babingtonite,  363.  Qranüe 
•Latrobite,  349.         Prim. 
Kyanite,  374.  Ptim, 

Prim. 

Prim. 


•Perlcline,  346. 
Albite,  347. 
♦Anorthite,  348. 


Volc. 
[volc. 
Prim.f 


Labradorite,  344. 
«Allanite,  423. 
Itlanganese  Spar,356.Pnm 

^Diaspore,  376.         Prim. 

•Axlnlte,  396.  Prim. 


Hardness. 

Sp.  Ora». 

25. 

2-2—23. 

3-5-4. 

26—2-7. 

4—5. 
5-5—6. 
5&-65. 
5—7. 

2-7—2-9. 
3-4—3-5. 

2-7— 2-8. 
35—37. 

6. 

25—2-6. 

(( 

2-6—2-7. 

C( 

2-65-2-7 

(( 

IC 

6-7. 

265—28 
4—4  1. 
34-37. 

6-6-5. 

3-4--35. 

6-5-7. 

3-2-33. 

P:M,P:  T,M:  T. 


Gtavage. 


109O32',    1280  27', 

1490  2'. 
M:Tbetweenl35o 

and  1450. 
9304O',  1260?  95015' 
92034',  880,  II203O' 
9lo9',98o30',93o30' 
930  15^,   lOüo  50', 

IO60  15'. 
930   19',   1140  45', 

1200  18', 
93o30',115o6',117o 

53'. 
940   i2',   1100  67', 

1170  28'. 
9403O',  1190,  1150. 
M :  T=116o. 
93oto94o,  I1203O', 

1210. 
710  30','  780  40',  640 

54'. 
1340  40',  1150  17', 

1350  10'. 


Imp. 

Foliated. 

[rection. 
Perf.  in  one  di- 
Pperf. 
P,  M,  T. 
Mdist. 

P  and  T  pexf  . 

P  perf,  M  and  T 

less  so. 
Pand  M. 

PandM. 

Imp. 

Pperf. 

Cleavage  in  two 

directions. 
Imp. 


CLASS   TETRAXONA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


Ifame»  of  Speeifs. 

Nitrate  of  Soda,  152. 
•White  Copperas,  155. 
•Copper  Mica,  265.      Cop. 
Black  Mica,  297.        [ores. 
•Light  Red  Silver,  534. 
•Cinnabar,  535. 
Pinite,  289.  Prim. 

•Cronstedtite,  227. 
•Dark  Red  Silver,  533. 
•Vanadate  of  Lead,  243. 

Lead  eres. 
Calcareons  Spar,  180. 
•Fahlunite,  290. 
•Mimetene,  241.  Lead  ores. 
•Carbonate  of  Lome  and 

Soda,  184. 
"Dreelite,  192. 
•Diallogite,  213. 
Dolomite,  182. 


Hardnet*.  Sp.  Orav. 

1-5—27^ 


2. 
'2—25. 


cc 


IC 

2-5. 

25—3. 

2^75. 


3. 


(( 


2-75—3-5 
3-35. 

35. 

C( 

35-4. 


20964. 

2-5—2-7 
2-8—3. 
54—555 
7-8-8-1. 
2-7- 2-8. 
33—34. 
5-7.'>— 5-9 
6-6-75. 

2-5— 2-8. 
2-6—27. 
6-4. 
2-9—3. 


32-3-4. 
3^-36. 
28—3. 


Formt  R:  R. 


Rbdn   106O  33'. 

Hexag. 

Rbdn.  690  30'. 

Hex. 

Rbdn.  170O  36'. 

Rbdn.  710  47'. 

Hex. 

Rbdn. 

Rbdn.  IO80  18'. 

Hex. 

Rbdn.  1050  5'. 
Hex. 
Hex. 
Rbdn. 

Rbdn.  930  or  94». 
Rbdn.  IO60  51'. 
Rbdn.  IO60  15'. 


Cieavage. 


R  perf. 

a  eminent. 

Pem! 

Imp. 

a  perf! 

P  sometimes  dist. 

a  em. 

Imp. 


Rperfl 
P  dist. 
M  imp. 
R. 

Rind. 

R. 

Rperf. 


CLASS    TRICLINATA. 


lAutre. 


Vit. 

Met-p'rly — vit. 

Vit..p'rly. 
Vit,  splencL 
Vit. 
P'rly— Vit 

Frly;..vit 

Vit .  .  p»rly. 

Frly . .  Vit. 

P'rly,M&Tvit. 

Sabi 

Vit. 

Vit,  splend. 

Vit,  splend. 


C.  sky-blue:  St.  w:  Sbtrp — tri.    Taste  met.  astringent. 

C.  dark-gn,  pinchbeck-bn :  St.  gyh-w,  ywh.    Sbtrl. 

C.  w ;  gyh,  rh,  3rwh,  bnh :  St.  w :  Sbtrp— sbtrl. 

C.  dark  gnh-bk :  Tri— op. 

C.  pale-red  or  pink.    Sbtrl — op. 

C.  D,  w,  gnh:  »t.  w  :  Trp— tri.    Crjrstals  iisually  long  ind  thin. 

C.  w;  ywh,  rdb :  St  w :  Sbtrp—sbtrl. 

C.  w;  gyh,  rdh,  bnh :  St.  w :  Trp — sbtrl. 

C.  w:  St  w:  Trp— tri. 

.  wj,x.«»«  «  ,».:C.  w:  gyh,  rdh,  bnh;  bh.  and  gnh.  iridescence:  St.  w:  Sbtrl. 
Spbmet — res, Vit.  C.  bnn-,  or  gnh-bk :  St.  gnh-gy :  Sbtrl— op. 

C.  pale  flesh-r :  St.  w :  Trp— op :  Becomes  bk.  on  ezposore. 

C.  gnh-gy  or  hair-bn :  Tri — ^sbtrl. 

C.  clove-bn,  bh,  gyh,  gnh :  St.  w.   Trp— tri.    Crystals  very  flat  and 
acute. 


CLASS  TETRAXONA. 


SECTION  I.       LUSTRE  TJNMETALLIC. 


Color^  Diapkaneitft  Sre. 


Luatre. 


Vit 

a  p'rly,  R  vit. 

PTly,  submet. 

Ad. 

Ad . .  met. 

Res.  p'rly ;  glim 

Vit  splend. 

Met-ad. 

Res. 

Vit. 

Res  j  . .  Vit. 

Res. 

Vit. 

P'rly. 

Vit . .  p'rly. 

Vit— p'rly. 


C.  w  :  St  w :  Trp :  Taste  cooling.  Deflagrates  on  coals. 

C.  w,  pale  violet :  Taste  astringent  and  metallic,  nauseoos. 

C.  gn :  St.  gn,  paler  Ihan  color :  Trp — tri :  Sectile. 

C.  aark  gn,  bn,  nearly  bk :  St.  gyh-w  :  Thin.  lam.  elastic. 

C.  cochineal-red :  St.  r :  Sbtrp — sbtrl. 

C.  cochineal-red — lead-gy :  St.  scarlet-red.    Lam.  easily  separated. 

C.  bnh-yw,  straw-yw ;  pearl-gy,  rdh-bn  :  St.  gyh-w :  Sbtrl— op.  Brit. 

C.  bnh-bk :  St  dark  leek-gn  :  Opaque  :  Lam.  elastic. 

C.  iron-bk — coch-r :  St  coch-r :  Tri — op :  Sectile. 

C.  straw-yw — rdh-bn  :  St  w  :  Opaque. 

C.  w,  gy,  rdh,  ywh :  St  g}'h-w :  Trp— tri. 
C-  gn ;  . .  bnh,  bk :  St  gyn-w  :  Opaque. 
C.  pale  yw — light  bn :  St.  w  :  Sbtrp— opaque. 
C.  w — gyh,  ywh :  St.  w :  Tri — trp. 

C.  and  St.  w. 

C.  rose-r ;  bnh :  St.  w :  Tri— sbtrl.  [curved  faces. 

C.  w ;  gnh,  rdh,  bnh :    St.  w— gy :  Sbtrp— tri.    Cryk.  often  wlth 
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Ankerite,  193. 
Spathic  Iron,  211. 
Pyromorphite,  341. 
*Margante,  396. 
*Levyne,  334. 
Flocerine,  195. 
Chabazite,333.A«y 
Gmelinite,  386. 
•Beudantite,  SSO. 
*Pyrosinalite,  336. 
Rhomb  Spar,  18S. 
*Alam  Stone,  166. 
Apatite,  169. 
*Dioptase,  357. 
Calamine,  307. 
Troostite,  357. 
•Ceritc,  421. 
^Nepheline,  341. 
«Eadialyte,  410. 
Claartz,  397. 

Turmaline,  379. 
Beryl,  380. 
«Phenacite,  383. 
Sapphire,  387. 


Prim. 

Trap, 

Prim, 

i-prim 

Amyg, 

Prim. 

VoU. 


Prim. 
Prim. 

VoU. 
Prim. 


Prim. 
Prim. 
Prim. 


Umr4M$»9. 

Sf.  Otm9. 

3S-4. 

3^9-33. 

11 

37--39. 

11 

65—71. 

35—45. 

3—31. 

4. 

3-15— 3-3 

II 

4-7. 

4-4-5 

3—8-1. 

II 

II 

3-3-3. 

M 

3—3-1. 

II 

3—33. 

5. 

3-6— 8-8. 

II 

3—33. 

II 

3-878. 

11 

4-3—4-5. 

5-5. 

3-31. 

ti 

4913. 

6. 

3-4— 2-6. 

II 

8-85-3^95 

7. 

36-3^7. 

7—8. 

3-31. 

TS— 8. 

2-6— 3-8. 

II 

3^9—3. 

9. 

39. 

RbdQ. 


Hex. 

Rbdn. 

Hex. 

Rbdn. 

Hex. 

Rbdn. 

Rbdn. 

Rbdn. 

Rbdn. 

Hex. 

Rbdn. 

Rbdn. 

Rbdn. 

Rbdn. 

Hex. 

R.  730 

Rbdn. 


IÖ6M57 
1070. 


79039'. 

940  46^. 

930  30^. 

107033'. 
930  60'. 

1360  17'. 
1070  40'. 
1150. 


40'. 
940 15'. 


Rbdn.  1330  36. 
Hex. 

Rbdn.  115035'. 
Rbdn.  860  6*. 


SECTION  II.      LUSTRE  METALLIC. 


Molybdenile,  534.      Prim. ll— 15. 
Plumbago,  547.  1—3. 


♦Molybdic  Silver,  511. 
♦Telluric  Bismuth,  527. 
♦Native  Tellurium,  472. 
«Cinnabar,  535. 
•Dark  Red  Silver,  533. 
♦Polybasile,  508. 
*Zinkenite,514.  Antim.  ores 
♦Native  Antimony,  473. 
♦Native  Arsenic,  475. 
Magnetic  Pyrites,  489. 
Crichtonite,  455.       Prim. 
*Antimonial  Nickel,  478. 
Specular  Iron,  453. 


♦Mohsite,  456. 
Iridium,  460. 


Soft. 
2. 

2—2-5. 

11 

25. 

2-3. 

3—35. 


(i 


3-5. 

3-5—45. 

5—5-5. 

5-5. 

5-5-6-5. 


Prim.  6 — 65. 

16-7. 


4-&-4-8. 
20891. 

7-2—8. 

7-5—7-6. 

5  7—61. 

7-a-8'3. 

5-7—5-9. 

62-63. 

53—5-4. 

6-6—6-8. 

565—6. 

4-6—4-7. 

44—4-6. 

5—5-3. 


19-31-5. 


Hex. 
Hex. 

Rbdn. 

Rbdn. 

Hex. 

Rbdn.  710  47'. 

Rbdn.  IO80  18'. 

Rbdn. 

Rbdn.  1170  15'. 

Rbdn.  1140  36. 

Hex. 

Rbdn.  6I0  SO'. 

Hex. 

Rbdn.  850  58'. 

Rbdn.  730  43'. 
Hex. 


RT 

Rperf. 

Mlnd. 

Pperf. 

Rind. 

P. 

Rind. 

Imp. 

a  perf. 

a  em. 

Rperf! 

a. 

Imp. 

R. 

Rperf. 

eperf. 

Imp. 

aperf. 

Imp. 

Ind. 
Pind. 
R. 
aperf 


Pem! 
P  em. 

Rperf. 

Rperf 

Imp. 

aperf. 

R  imp. 

Ind. 

Ind. 

aperf!   Rdist. 

a  imp. 

Pperf. 

a. 

R  and  a  ind. 

Ind. 
P. 


CLASS  TETRAXONA. 
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lM$trt. 

Vit. 

Vit . .  p'rly. 

Res. 

P  p'rly. 

Vil 

Vit-.splend. 

Vit. 

Res. 

ap*rly. 

Vit . .  p'rly. 

P'rly  and  Vit. 

Vit . .  res. 

Vit . .  res. 

Vit . .  p'rly. 

Vit . .  res. 

Ad. 

Vit . .  p'rly. 

Vit. 

Vit. 

Vit. 
Vit, 
Vit. 
Vit. 


Cp/Wi  DiafkaneUif,  4rc. 


C.  w.  gyh,  rdh,  bnh :  St.  w,  bn  :  Tri — sbtrl. 

C.  y,  gy,  ash-gy,  bn,  rdh :  Darkens  on  exposure. 

C.  gnTini ;  ywn,  rdh,  gyh :  St.  w ;  ywh :  Sblrp— sblrl. 

C.  pale  pearl-gy,  rdh-w,  ywh :  St.  w :  Tri— sWl. 

C.W — rdh:  St. w:  Sbtrp— op. 

C.  dark  b,  r,  ywh ;  deeper  wnen  wet :  St.  w,  or  slightly  ywh. 

C.  w,  rdh-w ;  ywh :  St.  w :  Sbtrp— tri. 

C.  w  . .  flesh-r :  St.  w  :  Trp — tri. 

G.  bk ;  in  thin  fVagments,  deep  bn  and  tri :  St.  gnh-gy. 

C.  pale  bn,  gn,  gy :  St.  paler :  Tri — op. 

C.  w,  gy.  bnh,  3rwh ;  brown  on  exposure :  St.  w — gy :  Trp— tri. 

C.  w ;  rdh,  gyh :  St.  w :  Trp — sbtrl. 

C.  light  gn,  wh,  bh :  St.  w :  Trp— op. 

C.  emerald-gn,  bkh-gn :  St.  gn :  Trp— tri. 

C.  w :  gyh,  gnh,  bnh :  St.  w :  Sbtrp — tri. 

C.  pale  gn,  y,  gy,  r,  bn:  St.  w:  Trp— tri. 

C.  clove-bn,  cherry-r :  St.  gyh-w :  Sbtrl— op. 

C.  w,  ywh  :  St.  w :  Trp— op. 

C.  bnh-r,  rose-r :  St.  w :  Sbtrl — op. 

0.  various :   St.  w,  eyh :   Trp — tri— op.    Crys.  mostly  hezagonal 

prisms  terminated  by  pyramids. 
C.  b,  bk,  bn,  gn,  r ;  oAen  brt :  St.  w :  Interior  and  ezter.  often  dif.  col. 
C.  §^ ;  bh,  ywh,  w :  St.  w  :  Trp— «btrl— op. 
C.  w,  wine-yw,  rdh :  St.  w :  Trp— op. 
C.  b,  r,  gn,  3rw,  bn,  gy,  w :  St.  w :  Trp— tri. 


SECTION  II.      LÜSTRE    METALLIC. 


Met 
Met. 

Met. 

Met. 

Met. 

Sabmet — ad. 

Met-ad. 

Met.  splend. 

Met 

Met. 

Met 

Met. 

Met. 

Met.  splend. 

Met 

Met  splend. 
Met. 


C.  and  St.  lead-ey :  Soib  paper— trace  on  porcelain  gnh :  Lam.  flex. 
C.  iron-bk,  dark  steel-gy:  St.  bk;  shining:  Sectile.    Soils  paper. 

Trace  same  as  color. 
C.  pale  steel-gy :  St.  dark  iron-bk. 

G.  pale  steel-gy.    Soils  paper.    Lam.  elast.  Not  yery  sectile. 
C.  and  St.  tin-white:  Brittle. 

C.  lead-gv — cochineal-red :  St  scarlet :  Sbtrp — sbtrl. 
C.  iron-black  . .  cochineal-red  :  St.  coch-red :  Op.    Sectile. 
C.  iron-bk :  St.  bk :  Sectile :  Crystals  short  hezag.  prisms. 
C.  and  St.  steel-gy :  Op. 
C.  and  St  tin-w :  Not  ductile. 

C.  and  St.  tSn-w ;  tarnish  soon  to  dark-gy.  [ed  by  magnet 

C.  bronze-yw,  copper-r :  St.  dark  gyh-bk :  Tarnish :  slightly  attract- 
C.  dark  iron-bk :  St.  bk :  Brittle :  Slight  action  on  the  needle. 
C.  light  copper-r; . .  yiolet:  St.  rdh-bn :  Not  mag :  Briitle. 
C.  dark  steel-gy — irpn-bk :  St.  cherry-r— rdh-bn ;  Often  irisedly  tar- 

nished. 
C.  iron-bk :  Op. 
C.  tin-w,  pale  steel-gy :  St.  similar :  Brittle. 
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CLASSIFICATION  IL,  INDEPENDENT  OF  CRYSTALLIZATION. 

The  peculiarities  in  this  Classification  will  be  elucidated  in  the 
following  sections.  The  annexed  is  a  geueral  view  of  the  several 
subdivisions. 

CLASSI.    EPIGiEA. 

G.  under  3-8.    Solid  individuaLs,  having  an  acid,  alkaline,  or  saline  taste. 

Section  1.    Fluids. 
Liquid  or  gaseous. 

Section  2.    Souds. 

Subsection  A.    Elasily  soluble. 

o.  Taste  like  that  of  alum.    Golor  white,  or  grayish.   No  efiervescence  with  acidsw 

b.  Taste  alkaline.    Color  white,  or  grayish.    Einervescence  with  adds. 

£.  Taste  sweetish-alkaline ;  rather  feeble. 

d.  Taste  purely  saline. 


CLASS   EPIG^A. 


SECTION  I.      FLUIDS. 


AVwtw  of  Specie». 

Hydrogen,  12*2.  ~ 

Carburettcd  Hydrogen,  121. 
Nitrogen,  125. 
Atmospheric  Air,  126. 
Sulphureited  Hydrogen,  124. 
Muriatic  Acid,  129. 
Carbonic  Acid,  127. 

Phosphuretted  Hydrogen,  123. 
Sulphurous  Acid,  128. 
Water,  130. 
Sulphuric  Acid,  131. 


Sp.  Grav. 


oo(jy4. 

0-555. 

0-9757. 

1. 

11912. 

1-2847. 

1-5245. 

1-7618. 

2-22. 

1. 

11— 1-85. 


Odor. 


Elmpyreumatic. 

Fetid. 
Disagreeable. 

Alliaceous. 
Sulphureous. 


TmmU. 


None. 


Acid. 
Bitter. 
Intensely  Acid. 


SECTION  II.       SOLIDS. 


Subsection  A.    Easily  soluble. 
a.  Taste  like  that  of  alum.    Color  white,  or  grayish.    No  effervescence  with  acids. 


JVam^«  of  Specieg. 


I  Hardnesg. '  Sp .   Qra r iiy. 


*Solfaiariie,  136.  F^^/c.  <f-cj2— 3.       il-88. 
Native  Alum,  135.  12—2-5.    !l-75. 

»Ammonia  Alum,  138. 
Magnesia  Alum,  137. 


Structurr. 


Fib.,  pulv.,  mas. 
I:   Effl. 
I:    Fib. 
Fib,  mas. 


I^ugtre. 


P'rly,  Vit. 
Vit.  p'rly. 
Resinous. 
Shining. 


CLASS  EPIGiGA.  121 

«.  Taste  saline  and  bitter.    Color  white,  or  with  a  slight  tinge  of  blue  or  green. 
/.  Taste  saline  and  cooling.    Color  white.    Deflagraies  on  bumiug  coals.    Elffer- 
vesces  with  heated  salphuric  acid. 
g.  Taste  astringent,  metallic    Often  deeply  colored.    No  effervescence  with  acids. 
Subsection  B.    Solubility  inconsiderable. 

CLASS  II.    ENTOG^A. 
G.  aboTe  1*8.    Tasteless. 

SCCTTON  1.      LüSTRE  UNMETALLIC. 

Subsection  A.    Streak  white,  or  grayish-white. 
Sabsection  B.    Streak  colored.* 

SeCTION  2.      LUSTRE  METALLIC. 

CLASS  II.    HYPOG^A. 
G.  under  1*8.    Includes  resinous  and  carbonaceous  minerals. 

♦  A  few  of  the  species  present,  in  their  diflerent  varieties,  sometimes  a  white,  and 
in  others  a  colored  streak,  and  consequeuily  may  be  found  in  each  of  these  subsec- 
tions. 


CLASS  I.    EPIG^.A. 


SECTION    I.      FLUIDS. 


Inflaromable — light  of  flame  feeble,  blue. 
Inflammable — light  of  flame  blue,  with  a  tinge  of  yellow. 
Not  inflammable — extinguishes  combustion.    Insoluble  in  water. 
Not  inflammable — supports  combustion  and  life. 
Strong  odor  of  puirescent  eggs. 

Corrosive — usually  in  Solution  in  waler.    Precipitate  with  nitrate  of  silver. 
Not  corrosive— extinguishes  combastion.    Soluble.    Precipitates  lime  from  its  So- 
lution. 
Inflames  when  brought  in  contact  with  the  atmosphere. 

Eflervesces  with  carbonate  of  lime  or  common  salt. 

SECTION  II.      SOLIDS. 

Subsection  A.   Elasily  soluble. 
a.  Taste  like  that  of  alum.    Color  white,  or  grayish.   No  effervescence  with  acids. 


Color^  Diaphwuiiy^  Ste. 


C.  w:  Sbtrp— sbtrl:  Sol.  \  weight  of  water  at  eO«'. 
C.  w :  Trp—trl :  Sol.  16  times  weight  of  cold  water. 
C.  and  St.  gyh-w :  Trp—trl. 
C.  and  St.  snow-w. 

16 


Blovpipe. 


Pus!,  int. 
Fus!,  int. 
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DETERMINATIVE  MINERALOGY. 


b.  Taste  alkaline.    Cohr  white,  or  yellowish.    Effervescenee  with  acids. 


A'giw  cf  SpttitM. 


♦Natron,  140. 
•Gay-Lussite,  139. 
•Trona,  141. 


'Borax,  134. 


HardM£*9. 


1—1-5. 

'2-3. 

3-S-3. 


Sp.  Graritf 

lT^15^~ 
19—2. 
2-1— 215. 


Strwctun. 


IV:Em,lbl,  mas. 

IV:  Fol. 

IV:  Fib;  mas. 


Lmatr0, 


VIT 

Vit. 
Vit. 


c.  Taste  sweetish-alkaiine. 
a-2-5.    117—175.  IIV:  inas. 


Common  Salt,  142. 


d,  Taste  pur^ly  saline. 
|2.  12  2—2  3.     |I:  Fol.mas. 


iVit. 


€.  Taste  saline  and  bitter.    Color  white,  or  with  a  slight  tinge  of  blue  or  greea. 


*Glauber's  Salt,  143. 
*Sal  Ammoniac,  149.  V.  ^c. 


1-5—2.    j  1-4— 15.     ,IV:  Effl.  crusts. 


II 


1-5— 1-6. 


11 
II 


♦Mascagnine,  147.       Volc. 

"Thenardiie,  14-1. 

•Aphihitalile,  148.       Volc.  2-5—3. 

•Epsom  Salt,  145. 

"Reussite,  146. 

Nilrate  uf  Lime,  151. 

Nitrate  of  Magnesia,  150. 


2-7_2-8. 

17—18. 

2—25.     17—1-8. 


162. 
I1-74. 


I:  Imit,  crusts,  effl. 

Mas,  pulv. 
III :  criLsts. 
Mam,  mas. 
{in:Fib;  Imit;  effl. 
III:  Mealveffl. 
Cryst.  efif.  silken 

tuOs. 
Effl. 


Vit. 

Vit. 

Vit. 
Vit. 
Vit. 
Vit,  p»rly. 


/.  Taste  saline  and  cooling.    Color  white.    Deflagrates  on  borning  coals. 


Nitrate  of  Soda,  152. 
Nitre,  153. 


1-5—2. 
2. 


2—21. 
1-9—2. 


VI:  Effl. 

III :  Fib,  crust. 


Vit. 
Vit. 


g.  TasU  astringent  metallic.    Often  dceply  colored.    No  effervescenee  wilh  adds. 
Copperas,  151. 


"Botryogen,  161. 
White  Vitriol,  158. 
•White  Copperas,  155. 

•Yellow  Copperas,  156. 
•Cobalt  Vitriol,  159. 
•Blue  Vitriol,  157. 
•Johannite,  160. 


2. 

2—25. 

II 


25. 


II 


18—19. 

2-21. 
1^-21. 
2-21. 


2-2—23. 
3  1^3  2. 


IV:  Imj  pulv. 

IV :  Imit,  mas. 
III :  Effl.  crusts. 
VI:  Mas. 


IV:  Imit:    crusts. 

V:  Mas. 

IV:  Agg.  cry.st. 


Vit. 

Vit. 
Vit. 


P'rly. 
Vit,  p'rly. 
Vit. 
Vit. 


Subseclion  B.    Solubility  inconsiderable.     Taste  wcak. 


•Boracic  Acid,  132.    VoU. 

•Arsenous  Acid,  133. 

•Glauberite,  162. 
Polyhalite,  163. 


15. 

25—3. 
35. 


14—15. 
3698. 


VI :  cr}'st.  graias ;  IFrly. 

Im.  1 

I:  Imit.  Vit  .  .  .silky. 


275— 2 85.  IV. 

2-7—28.     I III :  Col,  mas.       |  Res,  p^rly. 

I  i 


CLA8S  EPIO^A. 
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b.  Taste  alkaline.     Color  white,  or  yellowish.    Elfervescence  with  acids. 


Cg/gr,  IHopkoMeity^  Stc. 


Btowpipt. 


Fus!  [inf- 

Dec,  fus!    glob- 
Dec,  fus ! 


Int,  fus.  trp.  vtt. 
glob. 


C.  w,  gyh,  ywh  :  Effloresceut. 

C.  w,  ywh :  Trp — tri :  Noi  efflorescent    Partially  soluble. 

C.  w,  ywh,  gyh :  not  effl.  er  deliq :  E^ily  soluble. 

c.  Taste  sweetish-alkaline. 
C.  w,  gyh,  gnh:  Trp— tri :  Effl.  slowly. 

d,  Taste  purely  saline. 
C.  w,  gyh,  bh,  rdh :  E^ervesce  with  sulphuric  acid. 

e.  T\iste  saline  and  bitter.    Color  white,  or  with  a  slight  tinge  of  blue  or  green. 

C.  w,  gyh :  Trp— op :  T.  cool,  then  feebly  saline  and  bitter :  Efflor.  Watery  fusion. 
No  enervescence. 


C.  w,  ywh,  gyh,  gnh :  Trp — tri:  T.  acute  and  pungent:  Not  deli- 

quescent :  £f.  sul. 
C.  jTwh,  gyh-w :  Sbtrp— tri :  T.  pungent,  bitter :  Slowly  del :  No  ef. 
C.  w:  T.  saline  and  bitter :  No  ef.  with  acids. 
C.  w,  bh,  gnh :  Tri:  T.  pungent,  saline,  bitter:  Ef.  sul. 
C.  w:  Tri:  T.  ver^  bitter,  saline. 
C.  snow-w :  T.  saline,  bitter. 
C.W,  gy :  Very  deliqu&scent. 

C.  w:  deliquescent. 


Vol.  w-fumes. 

[heat. 
Decomp.  at  red 
Fus.  at  red  heat. 
Fus! 
Del ;  fus.  dif. 

[slight  det. 
Watery,  fus., 

[scarcely  det. 
Watery  fus.. 


/.  Taste  saline  and  cooling.     Color  white.    Deflagrates  on  buming  coals. 


C.  w :  Trp— tri :  T.  inore  bitter  than  Nitre :  Deliquescent :  Ef.  hot 

sul. 
C.  w:  Trp — tri:  Not  deliquescent  or  efflorescent :  Ef.  hot  sul. 


defl.  with   deep 
yw.  light. 


g.  Taste  astringent,  metallic.    Often  deeply  colored.    No  effervescence  with  acids. 

Borj  gn-glass. 


C.  gn;  wh;  3rw.  on  exposure:  St.  w:  Sbtrp — tri:  T.  .sweetish  as- 
tringent and  metallic. 

C.  hyacinth-r,  ochre-yw :  St.  yw,  shining :  T.  slij^htly  astringent. 

C.  w :  Tri :  T.  astringent,  nauseous,  metallic  :  V  ery  soluble. 

C.  w;  tinge  of  violet:  T.  sweetish  astringent:  Hotsol.  precips.  ox. 
iron. 

C.  yw:  Tri. 

C.  flesh-r,  rose-r :  Sbtrp — ^trl :  T.  astringent. 

C.  Sky-b :  St.  w :  Sbtrp— tri :  T.  metallic  and  nauseous. 

C.  gn:  St.  ywh-gn:  Sbtrp— op:  T.  bitter,  somewhat  astringent. 


Becomes  mag. 
Int.,  röh-yw. 


Bor,  b. 


Subsection  B.    Solubility  inconsiderable.     Taste  weak. 


C.  gyh-,  ywh-w  :  Feel  smooth  and  unctuous:  T.  acidulous  and  bit- 
ter. 
C.  w,  ywh,  rdh :  St.  w :  T.  sweetish-astringent. 

C.  ywh-,  ^h-w :  St.  w :  Sbtrp— tri :  Loses  trp.  in  water. 

C.  gy— bnck-red ;  ywh :  Tri— op :  Taste  sahne  and  bitter  weak. 


Fus.  in  candle ; 

flame  gn. 
On  char.  vol.  al- 

liac.  odor. 
Dec.  w.  enamel, 
Fus!  In  candle, 

op,  bnh. 


CLASS  IL    ENTOGÄA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


Sabsection  A.    Streak  white,  or  grayish-white. 


Lmgtr; 


tarnet  of  Sptcie». 


Tale,  295;      Prim.^  amyg. 

•Horn  Silver,  273.    Prim. 

♦lodic  Silver,  275. 

Hydro-Magnesite,  187. 

SerperUine. 
Fuller's  Earth,  556. 


►Kollyrile,  277. 


«Horn  Gluicksilver,  274. 
*Bismuth  Ochre,205.  Prim 
♦Scarbroite,  278.  Q-wacke. 


♦Websterile.  570.       Clay. 

•Halloylite,  276. 

Sea  Foam,  288. 

♦Oxalate  of  Lime,  164. 

Ccal. 
Native  Magnesia,  294. 
Gypsum,  176. 

♦Hydroboracite,  179. 

Nemalite,  293.  Serpentine. 


»Cotunnite,  234.  VoU. 

•Haidingeriie,  175.   Prim. 
♦Meilile,  539.  Cool. 

♦Kerolite,  285.  Serpentine. 

•Pharmacolite,  174. 
Pinite,  289.  Prim. 

♦Agalmatoiite,  284. 

Common  Mica,  298.  Prim. 


2-8— 2-81 


Hardneg»  <Sp.  Ora». 

1—15      27—28 
"         5-5— 5-6 

1—2 
1—2 

1—2 

1 

1-5—2 
1-5—2 


1-5—2 
1-75—2 


if 


Soft. 
15—2-5 

2—25 

(( 

(( 
2—25 


(( 


6-4—6-5 
4  3—44 
1-4—15 


Black  Mica,  297.     Prim.,' 

Vesuv.] 
•Leadhillite,236.i>arf<;r«.        " 
♦Dyoxylite,  237.  Leadores. 


(( 


ChrysocoUa,  256.     Copper, 


2—3 


ores. , 


1-6—1-7 
18—2-1 

2-1—25 

23—24 
2-25-235 

1-9 

23—25 


1-8—19 
2-8—2^9 
15—1-6 
2—22 

26—2-8 
2-7—28 
2&-2-9 

2-g-3 


28-3 

62—6-3 

6-8—7 

^-2-4 


Struetmrt, 


III,  fol :  mas. 
I.  Crusts;  mas. 
Fol-mas. 
Puly,  cTusts. 
Earthy. 
Like  clay. 


II.  Mas. 

Earthy,  mas,  pulv. 

Mas. 


Ren,  mas. 

Mas. 

Mas. 

Earthy. 

VI,  fol :  Lam. 

IV,  fol:  Lam,  stel,  fib, 

mas. 
Fib,  fol. 

Slender  fib. 


Acic,  cryst. 

III,  fol :  Bot. 
II.  Mas. 

Ren,  glob ;  struct.  lam : 
Crusis.  [mas. 

IV,  fül:    Stel,  fib,  bot, 
VI.  Hex.  prisms. 
Mas. 

IV,  fol ! :  Fol-mas. 


VI,  fol ! :  Fol-mas. 

IV,  cleav:  Mas. 
IV,  fol :  Col ;  mas. 

Bot,  mas. 


P'rlyj  earthy. 

Res;  ..ad. 

Res. 

DulL 

DnU. 

Vit. 


Ad. 

DnU,  earthy. 

Dull. 


Dnll,  earthy. 
Waxy. 

Dnll. 

P*rly. 
P'rly,  Vit. 

P'rly. 


Ad;  ..p'rly. 

Vit. 

Res . .  yit. 

Res,  Vit. 

P*rly  and  Vit. 
Res  .  .  p'rly, 
Dull.  [weak. 

P'rly,  Vit.  ad. 


P'rly. 

[ad. 
P'rly,  res .  . 
P'ly,  ad . .  res. 


CLASS  IL     ENTOGiEA. 


3ECTI0N  I.      LUSTRE  UNMETALLIC. 


Snbsection  A.    Streak  white,  or  grayish-white. 


CbUr^  DitqfhMMmtf,  irc. 


C.  gn,  gnh-w,  w :  Sbtrp-trl :  Feel  soapy : 

sectile :  Lam.  flexible. 
C.  pearl-gy,  bh,  gnh :  on  exposare  bnh : 

St.  shining:  Tri— sbtrl. 
C.  w,  ywh-gn ;  on  exposure  bh :  St.  sub- 

mel :  Lam.  flex. :  Silvery-w  if  polished. 
C.  &  St.  w :  Pp  :  Adheres  to  the  tongue. 

C.  w,  gyh,  gnh :  Feel  greasy :  Pulv.  in  wa- 
ter, noplasticity. 
C.  w:  Tri— opl:  Fr.  earthy:  Splits  into 

columnar  masses  like  starch,  when  cal- 

cined. 
C.ywh-gy;  ywh-,gyh-w:  Tri — sbtrl:  Sect. 
C.  gnh«)rw,  straw-yw,  gyh-w. 
C.  pure  w :  Odor  argil. :  Polished  by  nail : 

Absorbs  water  if  immersed  in  it :  Trp. 

not  increased. 
C.  white :  Op :  Fr.  earthy :  Adheres  to  the 

tongue :  Feel  mea^re. 
C.  w,  bh ;  Sblrl :  Adheres  to  tongue  :  More 

trp.  in  water. 
C.  g^^h-w,  rdh:  Feel  unctuous:  Absorbs 

water,  forms  paste  without  plasticity. 
C.  jw :  Op. 

C.  w,  gnh,  gyh,  bh :  Tri — sbtrl:  Lam.  flex. 
C.  w,  bh,  rh,  yh,  gyh :  Trp — tri :  Lam. 

flex. ;  inelast. 
C.  w,  wilh  red  spots :  Thin  plates  tri :  Like 

fib.  and  fol.  gypsum. 
C.  gyh-,  bh-w,  ywh:  Tri — sbtrl:  Fibres 

elastic,    separable.       Becomes   white, 

opaque,  and  brittle,  on  exposure. 
C.W. 

C.  w  :  Trp — tri :  Lam.  slightly  flexible. 
C.  honey-yw,  rdh, bnh:  Trp — tri:  Seciile. 
C.  w,  gn,  bn:   Trp — ^trl:  Not  adhere  to 

tongue  :  Odor  argil. ;  Feel  soapy. 
C.  w,  gyh,  ywh,  rdh  :  Tri — op. 
C.  gy,  gyh-gn,  bn  :  Op. 
C-  ^'>  ©y»  S^i  y^\  r,  bn ;  none'bright; 

Sbtrl :  Feel  greasy:  Sectile. 
C.  various;    oflen'bright:     Trp — sbtrl: 

Lam.,    elastic!  tough.      Presents    two 

axes  of  polarization. 
C.  dark-gn,  bn,  nearly  bk:  Lam.  elastic! 

tough.  Presents  one  axis  of  polarization . 
C.  3rwn-w ;  pale  gyh,  gnh,  ywti :  Trp— tri. 
C.  gnh-w,  ywh-w  j  gyh :  Trp— tri :  Lam. 

flexible. 
C.  emerald  and  pistachio-gn ; . .  sky-blue ; 

bnh :  Sbtrl. 


^cUt. 


Insol.  nü. 

NU.  ef. 

Nü.  sol.,  no  ef. 

Nü.  sol. 

Sol.,  no  ef. 
Sul.  gel ! 


NU.  sol.,  no   ef. 

ywh. 
Sol.,  no  ef. 
No  action. 


Sol.  nU.f  no  ef. 

Sol.  nü-i  no  ef. 

Nü.  sol.,  no  ef. 
Sul.  partly  sol. 


LoseC.  Infus,  or  nearly 

so. 
Fus.    in    candle,   mar. 

fnmes. 
On   char.  fus !  f,  violet 

fumes. 
InAis. 

Fus.  gy.  op.  enam. ;  with 

soda  ef.  op.  bead. 
Unalt ;  evolves  water. 


On  char.  vol. 

On  char.  met. ;  vol. 


Bl0mp^. 


Nü.eflf  wprecip 
NU.  sol.,  no  ef. 

NU,  sol.,  no  ef. 


Fus.  dif. 


Whitens. 

Bkns  in  candle ;  iregeta. 
odor,  easily  decomposed 
Wh'ns.  Friable,  infus. 
Wh'ns !    Exf.     friable. 

Fus  dif. 
Fus. 

Op,  friable. 

[w.  fumes. 
Fus !,  b.  flamej  on  char. 

[bum. 
Wh'ns  in  candle;   not 


W.  fumes,  arsen.  odor. 
Whitens. 
Whitens;  infus. 

Op ;  fus  dif ! — infus. 


Op ;  fus  dif ! — infus. 

Int,  yw ;  w.  on  cooling. 
FiLs ;  glob  w.  on  cooling. 

B'kns  in  outer  flame ;  Inf. 


DETERMIN  AT  IT  li  MINBBALOOT. 


\«^^i^».              IH^^. 

/«*r.. 

»Ciieuucupruliie.MO.  Ptitn 

2-3 

Mammillary. 

Res,  shiniag. 

>Cryolile,  IC5.          Prim 

*35— 2-5  2-9— 3 

in,  fol :  Mas. 

ViL.pTly. 

Plcroamine,  391.       Privt 

35-3 

25-2-7 

III.  clear;fib,  mu. 

P'rly.  ViL 

■Hiipeile,  310. 

S-7— S-8 

111,  cleav. 

ViiMdp'rly. 

•Arseii.Iron,218.  Tran  onrj 
■White  Anlimony,  ä03. 

Jui'y  ans 
An^lesile,  238.    Leadms 
•Cera^ile,  a35.    Liadons 
MolybdaieofLefid.Ma. 

Cameou-s  Lead,  233. 

Laidert! 
•  VanHdaleof  Le.id,  343. 

Leadorti 
Tungstat«  of  Lead,  'M. 

Ltai  orts 
•AUuphane,  381. 

-FahlmiiK,  290. 

1 
»T5-3 

1 
55-6 

6-a5-6-3 

7-TI 
6-7-B-8 

II :  Mas. 
lll.cleav:  Mw. 

m,  lam :  Mas. 
llI^Col,  rad. 
lI,crys.oflenWb:Mas. 

Ad.,  p'rly. 

Ad..vit,iw 
P'rly,  ad. 
a«9. 

3 

B— 6t 

6'6— G-7 
79—8-1 
18-19 

»&-a-7 

11:  Mas. 

VI :  Glob.  enisu,  maa. 
11 :  Mas. 
Ren,  ma.s. 
VI:  Mas. 

Ad. 

Res. 

Re*. 

Vit..na:oii 
ft»cI.spleBd. 
Res,  ViL 

R<»elile.ira. 

■' 

IIl.  fol. 

ViL 

PolpphsBriie,  253. 

375-3  25 

5-89—6-1 

3-5— 3-8 

RoundedbalU,  rad. 
VI,cll:fib.  imii,  mas. 

Res. 
Vit,  p'rly. 

Anhydrite,  177. 

2-75—3-5 

2-8-3 

111,  rül;Lam,  fib,  maa. 

P'rly,  Vit. 

Celestine,  1»). 
Hcavy  Spar,  193. 
Serpeaüoe,  283. 

25-35 

3-8-1 
4-a-l-8 
2-4— B-e 

III:Fib,  lam,  mas. 
III :  Fib,  lam,  mas. 
III :  Mas,  rib.  fol. 

Vit.  res. 
Vit.  p'rly.  res. 
Res— «anby. 

SolphBlo-Carboiute  of  Ba- 

n-ia,  134. 
•Miinetene,341.  Uadofcs 
Gibhsiic,  3ö0. 
■Carb.  Lime&Soila,  IM. 
White  Lead  Oie,  233. 

3^75-3  35 

2-75—35 
3—3-5 

4-141 

G4-65 
2'4 
ä-92 
fil-G5 

Bexag.  priams. 

VI :  Imit :  Mas. 
Btalac,  smallbolo-iiid. 
Vl,clMv:Lim,ttias. 
III.  Coljmas,  gran. 

Vit. 

Res, 

PainL 

Vit. 

Ad-res. 

Witherite,  191. 

3—3-75 

41—1-35 

IIMmii,  col,  mas. 

Vit ..  res. 

*Mc5olite,  314.        Amfg. 
•Dreeiiic,  193. 
•Diallogiie,  213. 

35 

a-3-24 
33-3-4 
3-5— 3-6 

III,  cl:  Col,  lam,  rad, 
crest-like  aggreg-,  mas. 
VI,  not  clea?'^ 

VI,  cleay:Büt,  mas. 

P'rly ;  Spien. 
OD  fracu 
Vit,  p'rly. 

3-6-365 

III,  cleav:  Fib,  mas. 

Res:..  Tit. 

•Jnnkerile,  213, 
Spaihi^lrun,  311. 

3-4 

38— 3-85  III. 

J-7-3-'J  |VI,rlcav!fül-nias. 

Vit,  p'rly. 

•Wavelliie,  173, 

■)-25— l 

23-24 

II^Ddicatelycol-hem- 
isph,  siel,  fib. 

P'rly,  Vit. 

t  Some  varieties  of  tbis  species  prcsent  very  low  degrees  of  hardness ;  they  may 
be  readily  discingui^cd  by  iheir  slrong  effervvsceDce  wilh  acids,  Ihelr  iDfii.sibilily, 
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Col^f  Z>tayj>a«w'ty,  Sre. 


C.  yw,  pale-gn. 

C.  w;  rh,  ywh :  Sbtrp— 4rl :  More  trp.  in 
water :  Feel  greasy :  Odor  argillaceous. 

C.  gnh-w,  gnh-gy,  leek-gn :  Sbirl :  Very 
seclile. 

C.  gyh-w :  Trp— tri. 

C.  pale. 

C.  w ; . .  pale-r,  ash-gy :  Sbtrp— tri :  Secl. 

C.  ywh-,  gyh-,  gnh-w ;  yw,  gy :  Tri>-lrl. 

C.  ywh-w,  rdh:  Tri— op. :  Brittle. 

C.  wax-yw,  or  orange-yw,  ywh-w :  Sbtrp 

— sbtrl. 
C.  w ;  pale-gy,  yw,  gnh :  Trp— tri. 

C.  light  bnh-yw,  straw-yw,  rdh-bn :  Sbtrl 

— op. 
C  gn,  gy,  bn,  r:  Tri— «btrl. 

C.  pale-b  j  gn,  bn,  yw :  Tri :  Very  brittle. 

C.  gn,  dark-bn,  bk:  Op  :  St.  gyh-w. 

C.  deep  rose-red :  Tri. 

C.  bn ;  ywh-bn,  yw,  jrwh-gy. 

C  w;  gy,  rh,  gnh,  ywh;  dark-bn,  bk : 

Trp— sbtrl. 
C.  w ;  rh,  bh,  gyh :  Trp — ^trl :  Cleavages 

rectan^nlar,  distinct. 


Aeid§. 


Nü.jmur.  sol.,  no 
ef. 


Not  sol.  nil. 


Sul.,  gn  sol. ;  nü. 

VW. 


Gelat.  with  acids. 


Blowpipt, 


sbtrl. 
^h,  bh,  bnh,  rt:  ' 

none  bricht;  ywh-gy,  gyh-w,  on  expo- 


rrp— I 
C.  w,  ywh,  gyh,  bh,  bnh,  rh:  Trp— sbtrl. 
C.  leefc-gn,  bkh-gn,  oily-gn,  gyh,  bh,  rdh; 


C.  w,  bh,  rh,  flesh-red:  T 

:l 

ig       .         

sure :  Tri— op :  Sect :  Feel  often  soapy. 

C.  snow-w :  Tri. 

C.  pale  y w ;  bnh,  bnh-r  :  Sbtrp — tri. 
C.  gnh-,  gyh-w :  Tri:  Surface  smooth. 
C  w;  gyn,  ywh :  Trp— tri. 
C.  w,  gyh,  bnh:  St.  w,  gyh:  Trp — tri 

Brittle. 
C.  ywh-w,   orange-yw,  gyh  :  Sbtrl — ^trl : 

very  brittle. 
C.  g}'h-w,  ywh  :  Tri:  Lam.  sUghtly  elast. 

C.  and  St.  w. 

C.  rose-red ;  bnh :  Tri— sbtrl. 

C.  light-gn,  pale  )rwh-bn,  3rw,  gy,  w :  St. 

w:  Trp— tri. 
C.  ywh-gy. 
C.  ywh-,  ash-,  gnh-gy ;  rdh :  Darkens  on 

exposure:  Sbtrl. 
C.  w,  gnh,  bh,  ywh,  bnh :  Tri. 


Effervesce ! 

Not  ef. 

Notef. 
Not  ef. 


Arsen;   fus,  bkh   mag. 

scoria. 
Fus.  in  candle. 

Infos ;  evolves  water ;  op. 

Fus.  trp.  glob.,  flame  gn. 
Soda^  cop.  &  zine  fumes. 

Fus.  in  candle ;  on  char. 

vol,  produces  w.  coat'g. 
Dec ;  Fus.  w.  slag. 
FiLs! ;  on  eh.  mur.  fumes. 
Dec ;  darkens ;  on  char. 

lesid. 
Fus!  yw  glob;    w.  on 

cooling:  On  char.  lead. 
Fus :  on  cool'g  again  yw. 

Fus ;  ox.  of  lead  on  char. 

Lose  color,    pulv;  gn. 

flame;  infus. 
Gy ;  fus.  dif ! ! ;  bor.  slow 

sol,  colored  globule. 
Bkns ;    evolves    water ; 

bor.  b. 
Exf.  whilens ;  bor.  fus. 
W :  Intense  light :  InfHis. 

Evolves   no    moisture: 
Wh'ns,  not  exf;  fus  dif. 
Dec;  fus. 
Dec ;  fus.  dif! 
Hardens;  fus.  dif! 


Sol !  in  hot  nit. 

Sol.  ef  nit. 

Ef.nil. 

Ef. 

Ef.  nü. 

Elf.  mur.  and  nü. 

Pulv.  ef  nU. 
Pulv.  ef.  nü. 

Sol.  hot  nü  ;  evol. 
vap*s  corro.  glass. 


Fus;  on  eh.  arsen.,  lead. 

W ;  infus. 

Infus. 

Dec.  yw,  r ;  met-lead. 

Fus.  op.  glob. 


Bn.  or  bk;  dec;  infus: 
Bor.  violet-b.  glass. 

Fus.  on  edges ;  color  of 
flame  rdh. 

Bor.  3rwh-gn.  or  bn.  glass 

B'kns ;  mag ;  infus :  Bor, 

gn- 
Infus,  op. 


intense  light  under  the  blowpipe,  and  tbeir  amorphous  and  finely  or  impalpably  gran- 
ulär stnicture,  without  a  greasy  feel. 
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tarnet  of  i^eeie*. 


SUlbite,  304.   Amyg.^prim. 

[prim. 
♦Henlandite,  303.  Amyg.^ 
Laumonite,  317.    Amyg.  4^ 

P'rtfn. 
Schiller  Spar,  299.     Serp, 

Dolomite,  182. 
Ankerite,  183. 

Arragonite,  181. 

Scorodite,  219. 

♦Hedjrphane,  239.     Prim. 

•Huraulite,  216.  Gran. 

♦Levyne,  324.  Trap, 

•KUlinite,  286.  PHm. 
Fluor  Spar,  168. 
Barytocalcite,  190. 

•Flucerlne,  195.  Prim. 

•Margariie,  296.        Prim. 

Bismath  BIende,206.  Prim. 

C  habazite,323  Amy^.,  ;^m. 
•Gmelinite,  325.       Amyg. 

•Phillipsite,  319.  Prim.volc. 
•Harmotome,  318.  Amyg.^ 

4-0. 
•Epistilbite,  312.      Amyg., 

volc. 
•Carphosiderite,  225. 
•Edingtonite,  306.    Amifg. 
•Pyrosmalite,  226.    Prtm. 

Rhomb  Spar,  185. 
Tungst.  of  Lime,202.Pnm. 

Plumbo-resinite,  240.  Lead 

orts, 
•Amphodelite,  350.  Prim. 

Uimesione. 
•HeTschellite,342.     TVop. 
TabnUr  Spar,  359. 
•Osmelite,  992.    TrachyU. 

Seybertite,  301. 
•Braazite,  300. 

Apophyllite,316.  VoU,  <f-£. 
•DyscUsite,  311.      Amyg. 

•Turnerite,  372.  Prim, 
•Pectolite,  327.  Amyg. 
Apatite,  169. 

Electric  CeUunine,  908. 
•Yttrocerite,  900.      Prim. 


Herdnt»». 


3-5-4 


(( 

(( 
(( 

(( 

C( 

{( 

above  3 

4 

(( 

M 
f. 
« 

34-4-5 

(( 

4—4-5 

(C 

Cl 

tt 
tt 
u 

Cl 

tl 

{( 
(( 

(C 

45 

4—5 

{( 

IC 

cc 
cc 

45—5 

cc 

cc 
cc 
cc 

cc 

C( 


Sp.  Gray 


21—2  2 

2-15-2-25 
2-25-235 

2-6— 2-7 

2-8—2-9 
2-9—3-2 

2-6—3 

31—3-3 

5-4—5-5 

2-27 
2198 
2-6  -2-8 
3-1—3  2 
36—37 
4-7 

3—31 

5-9—6-1 

2—21 
2—2-1 

i^-22 
23—2-4 

21^-23 

2  5 

2-7— 2-8 
3—31 

3—3-15 
6—61 

6-3— 6-4 

2-7— 2-8 

211 

2-7—2-9 
2-7—2-9 

3-31 
3-9—3-3 

2-3— 9-4 
2-3—2-4 


2-69 
3—3-3 

3—3-5 


Stnuture. 


I 


LuMtre. 


ill :  Rad,diy,  sheaf-ag- 
greg,  glob;  particles 
Tarn,  or  fib. 

IV,  Glob .  mas. 
IV:  Mas. 

V,  fol :  Lam,  gran. 

VI,  cleav:  Imit:  mas. 
VI:  Mas. 

III.  Col,  fib,  imit. 

III.  Mas. 

VI :  Mas. 

IV. 
VI. 
Crjrst:  cleaY.  mas. 

I,  cleav  ! :  Mas. 
IV :  Mas. 

VI :  Mas. 

VI,  fol !  gran. 

I :  Glob,  col,  mas. 

VI :  Ren,  col,  mas. 
VI. 

III :  Sheaf-aggreg ;  rad. 
III :  rarely  mas. 

III,  cleav :  Mas. 

Reniform  masses. 

II ;  hemihedral  minate. 

VI.  Hezag:  Mas. 

VI,  cleav ;  mas. 
II :  Ren,  col,  mas. 

Reniform. 

V :  cleav.  mas. 

[aggreg. 
VI.  hexag,  cleav ;  often 
V:  fib,  lam. 
Fib,  stel,  scopiform. 

Lam. 

V,  fol ! :  Lam ! 

II,  fol:  Lam. 
Fib. 

IV,  Cryst.  small. 
Glob,  dir.  fibres. 

VI.  Hezag :  Col.  mas. 

III:  Fib,  bot,  mas. 


3-4-3-5  Im,  cleav:  Mas. 


Viti..p'rly. 

P'rly !  &  Vit.  * 
Vit..p'rly.    . 

Met-p'rly,vit. 

i 

Vit ;  . .  p'jrly. 
Vit . .  p*rly. 

Vit . .  res. 

Ad . .  Vit. 

Ad . .  res. 

Vit. 

Vit. 

Vit :  weak. 

Vit. 

Vit . .  res. 

Weak. 

P'rly,  Vit. 

Res . .  ad. 

Vit :  . .  ad. 
Vit. 

Vit. 
Vit. 

Pearly . .  vit. 

Res. 

Vitreous. 

Pearly. 

Vit ; .  .  p'rly. 
Vilj..ad. 

Res. 

Vit . .  pVly. 

Vit . .  p'rly. 
P'rly  . .  Vit  j 

weak. 
Met-pearly. 
P'rly  ,mct-p'r. 

P'rly  and  vit. 
Somewhat 

p'rly. 
Subad.splend 
Vit . .  p^rly. 
Vit . .  res. 

Vit . .  p'rly,ad 
Vit,  pVly. 
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C.  w ;  yw,  r,  hn :  St.  w :  Sbtrp— irl. 


C  w,  r,  gvh,  buh  rSbtrp— tri. 
C.  wjywh, 

id  fri 

gyh-w  . .  jvrh :  Sbtrl.    Lam.  separable. 


eyh :  St.  w :  Tri :  Becomes  op, 
white,  and  friable,  on  exposare. 
C.  olive-gn,  bkh-gn,   pincnbeck-bn :    St. 


C.  w  j  rdh,  gDh,  gy,  bn,  bk :  Subtrp— tri. 
C.  w;  gyh,  rdh,  bnh:  St.  w— bn:  Tri — 

sbtrJ :  darkens  on  exposure. 
C  w,  gy,  yw,  gnh,  bh :  St.  gyh.w :  Tip  — 

tri. 
C.  leek-ffn,  gnh-w  *,  bh-w,  liver-bn :  Sbtrp 

— 4ft)trl. 
C.  w,  gyh-w:  Tri. 

C.rdh-yw:  Trp. 

C.  w;  rdh :  Sbtrp— op. 

C.  gnh-gy,  bn:  St.  ywh-w:  Tri — sbtrl. 

C.  w,  3rw,  b,  gn,  r,  often  lively :  Trp— tri. 


C.  w;  gyh,  ywh,  gnh:  Trp — ^trl. 
.  dark  tile 
Sbtrl— op. 


I    o —  —      t 

ywh ;  deeper  when  wet : 


C.  pcarl-gjr,  rdh-w,  ywh-w:  Tri — sbtrl: 

Occurs  m  chlorite. 
C.  dark  hair-brown,  ywh-gy,  Straw-jrw : 

St.  ywh-gy. 
C.  w,  rdh-w,  ywh-w:  Sbtrp — tri. 
C.W,  flesh-r:  Trp— tri:  Very  brittle. 

C.  w;  rdh:  Trp— op. 

C  w ;  gy,  yw,  rh,  bnJi :  Sbtrp— tri :  Cryst. 

often  crossed. 
C.  w:  Trp— sbtrl. 

C.  straw-yw :  St.  glimmerlng:  Peel  greasy 

C.  gyh-w:  Sbtrp— tri. 

C.  pale  liver-bn,  gy,  gn,  gnh-w :  St.  paler 

C.  w,gy;  ywh.bnh ;  bn.  on  ezpos :  Trp— tri. 
C.  w,  ywh,  bnh,  orange-jrw :  Sbtrp— op. 

C.  3rwh,  rh-bn,  3rwh-w ;  striped:  Tri :  Re- 

sembles  gum  arabic. 
C.  light-r :  Odor  argil :  Fr.  like  scapolite. 

C.  w :  Tri— op:  Cleavagc  perf.  par.  with  P 
C.  w,  gyh-w,  ywh,  rh,  bnn :  Sbtrp — tri. 
C.  gyh-w,  smoke-gy,  hair  bn.  on  exposure : 

Odor  argil. 
C.  rdh-bn  :  Sbtrl :  Foliated  struct.  dislinct. 
C.  dark-gn,  liver  and  pincbbeck-bn,  ash- 

gy :  Trp— sbtrl.  Lam.  easily  separable. 
C.  w,  gyh,  bh,  gnh,  rh:  Trp--op. 
C.  w,  ywh,  bh :  Sbtrp— sbtrl:  Very  tough. 

C.  yw ;  bnh :  Trjv— tri. 

C.  w ;  ywh,Kyh :  Op.  Resembles  mesotype. 

C.  sea-gn,  bh,  wh,  gy,  rh,  bn ;  nonc  brignt : 

Trp— op:  Brittle. 
C.  w;  b,  gn,  yw,  bn :  Trp— tri. 
C.  Tiolei-o,  gy,  w,  rdh-bn :  Op. 


Jteids. 


Gel.  inm^difü 


Not  gel.  in  nil. 
Gelat. 


Ef. 
Some  ef. 

Elf.  nü.  and  mur. 


No  action. 

[glass. 
Sul.  fumes,  corro. 
Ef.  in  nü.  or  mur. 


No  action. 


Hot  aeid  acts 

slowly. 
Sol.  strong  mur; 

exc't  Sil. 


Sol.  mur  ;  exc't. 

Sil. 
Ef. 
Yw.inni4;notsol 


[lo  powder. 
Ef !  nü,  then  falls 

[mur. 
Acted  on  by  nü.  & 


Nü.  subgelat. 
Mur.  gel ! 


Nü.  sol.  slowly; 

not  ef. 
(3el.inhotttt/.[yw 
Pulv.  sol.  hoc  nü. 


Blowpift, 


Inttun;  fus. 


Slight  intum ;  fus. 
Fus.  w.  frolhy  mass. 

Darker  bn,  more  met. 


B'kns,  infos.  mag. 

Infus :  Decrep ;  phosph. 

on  red  hot  iron. 
Fus.  rdh-bn.  scoria;  ar- 

sen. 
W.  friable  mass :  Flame 

gnh-b;  on  char.  arsen. 
Fus !  bk,  met.  button. 
Intum.  whitens. 
Whiiens ;  fus.  w.  enam. 
Dec ;  phos !  fus.  dif . 
Infus;  Bar.  fus. 
Inf:  Bor.  fus.  dif;  blood-r 

in  outer  flame  while  hot. 


Fus.  dark  jrw ;  w.  fnmes. 

Fus.  spongy  glass. 
Exf  in  candle,  and  flies 
off  in  small  scales. 

Phos,  yw.  light ;  on  eh. 

fus,  no  intum. 
Froths,  vesic.  enam. 

[fus !  bk. 
Bk ;  fus.  dif  mag :  Bor. 
W,  op;  fus.  dif.  trp.  glass 
Reddish-bn;  mur.  fumes; 

fus.  dif. 
Bnh-bk:  Inf 
Dec:  Fus.  dif! l 

Dec ;  evol  ves  waler ;  inf. 


Fus.  dif!  r  BiMT.  tos !  trp. 
Infus.  Bor.  trp.  pearl. 


Inf. ;  lighter  color. 

Exf.  int.  fus.  w;  Bor.  tatA 
Op ;  fus.  dif! !  Bor.  trp. 
glass. 

Fus.  trp.  glass. 
Fus.  dif!!B<w.fus! 


17 


Op,int,  phos;  inf:  Borfia 
,  inf:  Gypsum  w.  bead. 


R 
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M'ames  of  Spfcies. 


Natrolite,  307.  Volc.^  amyg. 

Poohnahlite,  339. 
♦Carpholite,  310.       Gran. 

♦Thomsonite,  305.    Amyg. 

•  Alum  Stone,  166.       Volc. 

Childrenite,  172. 
Humboldt  ilite,  557.  Volc. 
♦Herderite,  171.  Prim. 
♦Glaucolite,  352.  Prim. 
•Triphyline,  221.  PHm. 
Calamlne,  207. 
Analcime,  ^i^lO.Amyg.^volc. 

pmn. 
•Brewsterite,  313.  Amyg^ 
Mesotype,  308.  Amy^.,  volc. 

*Scolecite,309.  Volc.amyg. 


♦Comptonite,  315.       Volc., 

amifg. 
Datholile,326.Amy^.,;7rtm. 
Anthophyllite,  365.   Prim. 

♦Wagnerite,  170. 

Sphene,  415.  Prim. 

Triplile,  214.  Granite. 

•Willemite,  Sm.Calamine. 
•Microlite,  109.  Granite. 
♦Yitro-Columbite,433/»rtm 
Troostite,  357.  Prim.\5'5 


HardMtss»  Sp.  Orav. 

4'5— 5  5   21—23 

2-9— 3 

I 

'23—2-4 


4  5—55 
5 

(( 
It 

5—55 


(C 

II 

n 

C( 

(( 

II 

(( 
li 
II 
II 
11 


♦Cerite,  421. 


Prim.i      " 


Scapolite,  351.  Prim.  5—6 

Boltonite,552.  Prim.  ^t?ii«5^.       ** 


II 


11 
II 


Hornblende,t  364.    Prim., 

volc.', 
Lazulile,  337. 
Pyroxene,  361.Pnm.,  volc., 

oasalt.l 

♦Arfwcdsonite,  367.  Prim.\      " 
•Sodalile,  321.  5&— 6 

♦Leucite,  322.  VoU.\       " 


Volc.       " 
Prim.\       " 


♦Nepheline,  340. 
•ElcrolUe,  343. 
♦Gehlenile,  353.         Prim. 

limest. 
Anbyd.  Scolecite,549.Äctf/;.  5—6 


II 


2694 


31^3  2 

2-9—3 

2-7-29 

3-6 

42-45 

2—21 

21— 2-45 
22-23 

11 


Struetmn. 


Hl :  Stel,  rad,  mas. 

III.  Slender  prisms. 
Fib,  radj  stel. 

III  cl :  fib,  lad,  mas. 

IV:  Mas. 

III. 

III. 

Mas.  in  perf.  cleav. 

III,  cleav :  Mas. 
VI :  Bot ;  ren ;  mas. 
I :  Gran,  Mas. 

IV,  Cleav. 

III :  Stel.  div.  mas. 

III:  Div;  Rad;  mas. 


2-3—2*4   III :  Coatings ;  Mas. 

I 

2-9—3      IV:  Fib.  Bot.  mas. 
2-9—3-2  i V,  Cl :  Col,  fib-mas ; 

I    Lam. 
3-32      IV. 

3  2—3  5  !lV :  Lam,  Mas. 
3-4—3-8   Lam,  Mas. 
4—41      |VI:  Ren;  Mas. 
4- 75— 5    il,  miniite  octahedrons. 
5-3 — 5-4  'Lam;  grains. 
4-41      'VI:»&s. 


4-8—5     ;Mas,  vi. 


2-6—2-8    II :  Col;  lam;  mas. 
2-8—2-9  I Cleav,  mas;  gran. 


lAiutr; 


Yitreous. 

Vitreous. 
SUky. 

Vit..p'rly. 

Vit..pcarl3r; 

eartiiy. 
Vit . .  MS. 
Vit, 

Vit . .  res. 
Vit. 

Vit . .  greasy. 
Vit . .  pearJy. 
Vit. 

Vit,  pearlr. 
Vit. 

Vit  ..pearly. 


Vit. 

Vitreous. 
Pearly. 

Vit. 

Ad . .  resin. 
Res . .  ad. 
Resinous. 
Resin.  [res. 
Submet;  vit, 
Vit ; . .  res. 

Ad. 

Vit ;  p'rly. 
Vit. 


2-9—3-2    IV :  Rad,  col,  fib,  mas.  Vit . .  p'rly. 


a-31 
32-3-4 

33—35 
2-2—2-4 
24—25 


2-4— 2-6 
25—27 
2-9—31 


III :  Mas.  [fib.  Vit. 

IV,  coarse  cleav.  mas,  """ 


IV,  Cleav ! 
1:  Mas. 

I,  Trapezohedrons ; 
Mas. 

VI,  hezagonal. 
Imperf.  crystalline,  iii. 
1 1 1. 


'Crysn. 


Vit..res,p'rly 
Vit,  splend'nt 
Vit.not  Strang 


Vit..p'rly. 
Res. 


Vit. 
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CoUr^  DiapkoMtitff  Jrc. 


I 


Aeid*. 


C.  w ;  ywh,  gyh :  St.  gy :  Trp — tri. 

C.  w:  Trp— tri. 

C.  straw-yw,  wax-yw :  Op :  Very  brittle. 

C.  w,  bnh:  Trp— tri:  Briule. 

C.W;  rh,  gyh:  Trp— sbtrl. 

C.  y,  pale  ywh-bn,  ywh-w:  St.  w :  Tri. 

C.  y,  ywh-gy:  Sbtrp. 

C.  vwh-,  gnh-w':  Tri :  Very  brittle. 

C.  layender-b;  gnh:  Sbtrl. 

C.  gnh-gy,  bb  :  St.  gyh-w  :  Tri— sbtrl. 

C.  w,  gyh,  gnh,  bnh,  gn,  bn  :  Sbtrp — tri. 

C.  w  j  rdh,  gyh :  Trp — op :  Brittle. 

C.W;  ywh — gyh:  Trp— tri. 
C.W;  gyh,  ywh,  rdh :  Trp— tri. 

C.  w:  Trp— tri. 


G^el !  also  afler  be- 
ing  heated. 


Biowp^e, 


Sol^  Siä. 


Gelat. 


Soluble. 

Nit.  ef.,  not  gel. 

Grel.  mur. 


C.  w :  Sbtrp— tri. 

C.  w ;  gnh,  ywh,  gyh,  rdh  :  Tri — sbtrl. 
C.  jrwh-gy,  bnh-gn,  clove-bn :  Tri — sbtrl. 

C.  orange-yw;  gyh:  Tri. 

C.  bn,  yw,  gy,  gn;  not  lively:  Sbtrp— op. 

C.  bkh-bn :  St.  ywh-gy. 

C.  w;  ywh,  rdh-bn  :   Trp — op.      [w— bn. 

C.  straw-yw,  dank  rdh-bn :  Trp — sbtrl :  St.  Insol. 

C.  bk,  bn,  yw,  gnh  :  St.  gyh-w. 

C.  pale  gn,  yw,  gy,  rdh-bn ;  none  bright : 

Trp— tri. 
C.  clove-bn . .  cherry-r ;  gyh :  Sbtrp— op : 

Briule. 
C.W;  gyh-bk,  gnh,  rh :  Trp— sbtrl. 
C.  bh-gy,  ywh-gy,  gyh-w,  ohen  yw.  on  ex- 

posure 
C.  gn.  of  various  shades  of  w,  bn,  bk,  and 

intermediate  shades :  Sbtrp— op. 
C.  pure  blue,  gnh-b:  St.  w:  Sbtrp — op. 
C.  gn,  bnh,  gyn,  wh,  bkh :  Trp — op. 


Grel !  nil.  and  mur. 
before,  bnt  noi 
afler  ignition. 

Pul.  gel.  nit.  and 
mur. 

Gel !  nil. 


C.  bk:  Op.  [Trp— sbtrl. 

C.  gyh-bk,  ash-gy,  gnh,  deep  azure-b,  w: 
C.  w,  ywh,  gyh  ;  gy :  Sbtrp— tri. 


C.  w,  vwh :  Trp— op. 

C.  dark-gn,  bh-gy,  bnh,  brick-r:  Tri. 

C  gy ;  gyh,  ywh ;  not  bright :   Op— sbtrl. 

C.  w:Trl. 


Hot  Siä.  evolves 

Fluoric  acid. 
NU.  sül.  exc't  sil 
Nit,  sol ;  no  ef. 
Mur.  gel. 


Ef.    mur  ;  odor 
chlorine. 


Nit.  gel. 
Powder      greens 

the  blue  of  vio- 

lels. 
A't/,nebulous;  gel. 
Pulv.  gel! 
Heated  mt*r.  gel. 


Op ;  fus.  glass. 


Intum,  fus.  dif ;  Bor.  trp. 

violet. 
Swells  up,  snow  w,  op. 

fus.  dif! ! 
Dec.  Inf.  pulv. 


Fus  !  spongy,  trp.  glass. 

Fus.  dif!!  Bor.  fus. 
Fus !  [zinc. 

Op.  Inf;  w.  flocks  oxyd. 
On  eh.  fus.  intum,  glassy 

globule. 
Op.  froths ;  fus.  dif. 
Op ;  fus.  gla.ss :  Bor.  fus. 

dif. 
Op,  and  curls !  in  outer 

flame  :  Fus. 

Intum,  op.   fus,    vesic, 

glass. 
Friable  in  candle. 
Fus.  dif! !  Bor.  ftis.  dif; 

grass-OT. 
Fus.  dif.  dark  gnh-gy. 

glass.  Bor.  fus.  easily. 
Yw:  Fub.difü 
Fus !  bk.  scoria. 
Flame  gn;  inf:  Bor.  fus. 
Unaltered. 

Infus;  dec.  lighter  color'd 
Trp;  fus.  dif!! 

Infus:  Bor.  orange-yw. 

while  hol. 
Int.;  fus.  dif.  vesic.  glass. 
Infus ;  w,  trp :  Bor.  trp. 

glass. 
Fus.  dif;  glob.  not  clear. 

Bor.  fus. 
Infus.  2?or.clear  globule. 
Fus.  glassy  globule. 

Fus !  opaque  globule. 
Fus.  dif.  glass. 
Inf:  Bor.  fus.  dif. 


Fus.  dif! ! 
Fus.  w.  enamel. 
Fus.  dif!  Bor.  slowfy, 

Fus.  dif;  curls  up, 


tinguish  these  individuals  from  other  species.  They  may,  however,  he  confounded 
with  pyrozene,  or  picrosmine,  lo  distinguish  which  may  require  close  examinatioQ 
and  comparisons,  with  füll  descriptions. 


DETERMINATIVE  HIHEBALOOT. 


\^m»^S„««. 

B«k«..,*.ö™. 

im«». 

•Blue  Spar,  33a.        Prim. 
•ThulUe,  4ä3.            Prim. 

5-&^ 

3-3-1 
31-3-S 

Masive,  r. 
IV :  Gnn. 

Vii.-pTly. 
Vitreous. 

*Acmite,  370.            Prim. 

" 

3-3-3-4 

IV,Iongpo»il«ic.7«. 

Vit..««. 

EhKun>riie,S34. 

*Babiugiaoiie,  S63.0ranü« 
•A>*ia»e,416,          Prin. 

" 

8-4—3-5 
3-B— 3-9 

MassiTe,  deiT. 

V. 

II. 

Mei.-ul;[«. 

FelJspaj-,315.           Pri«. 
•Periclilie.346.        Prim. 
Albile,  347,               Prim. 
-Anonhite,  346.          Voic. 
Lkbradorlte,  344.      PHm. 

6 

3-35-»6 

3-5-a-G 
3-6-27 
3-65—36 

IV.clear:  Hu.   [mu. 
V,TvmcTjst.,tAhai»i, 
V,  cleav:  Lani,  gna. ' 
V :  Coarse  col.,  lam. 
V,  cleav ;  Mu. 

P'rij;  Tit. 
Vilip-r^. 
P^yrTiU 

•Endialyte,  410.        Prim, 
•Turqoois,  336. 

i; 

a-B5-S-95 
»8-3 

VI,cleaT:MM. 
Rcaifonn ;  na  clesT. 

VitTcona. 
Wazr.dull. 

»AmblyBonite,371.G/ait«e 

'■       '3-3-1 

IV :  Colnmnar. 

ViLHidp-rty 

•Williwnile,369.       JVop- 

"       |31-3-3 

IV. 

Vit 

Unersthate,  303.     Prim. 

*'       |3-3— 3-4 

IV,  cleav:  Mas. 

•S^'' 

•Hetepozite,  215. 

aboutG.   3-35-3-55 

IV:  Mas. 

Op.1.3!». 

55-6-5  9~»3 

lilas,  imiiaUTe. 

Vit  .  .  F» 

•Erlamite,  B». 
Brucile,4(fi.  Prim.iimeil 

3-31 
'■         31-33 

Wf&^ 

vvS- 

•lAtrobÜe,  349.         Prim. 

"        9-7-*8 

V. 

Maugume  Bfu^.PHm 

5'5-7      3-4-3-7 

V:Mas. 

Vit 

•ZurUte,  574.  Vatm.  limtst. 
•aismoDdine,364.      VoU. 

61           33-3-3 
G-6-5     *I-2-2 

Ci-ya.  large  and  dis- 
II. 

Be>. 
Ad. 

Petaliie,  335.     ■ 

■•        2-4-a5 

Ckav.  mae,— col,  grau 

Vii .  .  tala, 
p'Hj. 

*hopjTe,mj'rim.,ta,aU 

"        3-7-3-7 

Mas;  rnembles  obsi- 
dian. 

ViL 

•Bnstaml»,  358. 

C  uainiingionite.Sfie.  JVwi 

ü        31-3-3 

Rad,  latn,  reu,  bM,  mas 
ThiQ  col,  dlv,  sLel. 

Peariy. 

•ÖelTine.dlM,           Prim 
•DiafTiore,37ö.         Prim. 

"        3-4-5 

I,  Crysi.  bemihed. 
V,  cleav:  Lam.  prisms 

Vit ..  res. 

Vii.  res. 
Vii. 
P'rly;  vir 

•Llgurite, 393.   TDU.raci. 
•Boctlai.diic,3ti2.    PHm 
Kjranile,  374.            Prim 

'3-45— 3-5 
30-4 
5-7         3-&-3-7 

kä"«;..'"'""' 

•DavidjKralle,554.0«wtfc 

Idocrase,  407.  VoU.,prim 

G-5           33—3-1 
3-3-345 

IV,  cleav ;  Mas. 
11;  Mas. 

Vit;  .  .  re*. 

•OlBiJJan.  399.          VeU 
-pr<!hniir.-i:fi.Amyg.,pnm. 

&-7         33-3-4 

"       s-e-3 

Mas. 

111 ;  Bot,  Mas. 

Vitip'rtnre» 
Vit. 

•MelUllw,  356.           Vok. 

" 

^-3 

II. 
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0»/t,  2H4iphmuUf,  ^e. 


C.  smalt^b ;  wh,  gnh :  Sbtrl— op. 

C.  rose-rcd :  St.  gyh-w :  Tri— «birl.  GraiDS 

easily  sepaiable. 
C.  bn,  rdb-bn,  bkh-gn :  St.  paie  gnh-,  or 

ywhrgy :  Op. 


C.  w ; . .  moiuitain-gn,_gnh-gy,  ash-gy. 

irk  grh-bk,  bnb : 
C.  bn,  inSUgo-b:  Sbtrp— tri. 


C.  dark  gyb-bk,  bnn :  Sbtrl — op. 


C.  wb,  gy,  gnh,  bh,  rh,  r :  Trp— «btrl. 
C.  w ;  y wh,  rh. 

C.  w;  gyh,  rh,  gnh,  bh :  Trp— sbtrl. 
C.  w :  Trpk— tri.    Crystals  never  twins. 
C.  gy.  bn,  rdh-bn,  gzm ;  play  of  colors  b. 

and  gn.    Sbtrl. 
C.  bnh-r,  roße-r :  Op — sbtrl. 
C.  bh-gn  :  Sbtrp— op^ 

C.  pale  mountain-,  sea-gn :  Sbtrp— tri. 

C.  carmine-r,  pale  straw-yw.  in  certain 


ta  iignt. 
-r :  St. 


gnh-gy  : 


Jteiit, 


Blowp^. 


No  action. 


No  action. 
No  action. 
No  action.  [comp. 
Strong   mur.  de- 
Hot.  mur.  decora. 


No  action. 


directions  by  transmitted  light. 
C.  gyh-,  bnh-bk,  copper 

Sbtrl— op. 
C.  gnh-gy,  bh :  violet  after  ezposuie,  and 

lustre  snbmetallic 
C.  w,  3rw,  r,  bn,  gn,  gy ;  pale ;  play  of  colors 

in  some  specimens :  Trp— sbtrl. 
C.light  gnh-gy:  Sbtrl. 
C.  yv,  bn,  r ;  apple-gn :   St.  w ;  3rwh  : 

Trp— sbtrl. 
C.  pale  red. 


C.  flesh-r,  bnh,  gnh,  3rwh:  Trp — sbtrl: 

Bn.  on  ezposure. 
C.  asparagus-gn :  St.  pearl-gy:  Surface 

cryst.  rough. 
C  pale  smalt-blue,  milk-w,  gyh,  rdh : 

Tri— sbtrp. 
C.  w— bh,  rh,  gnh :  Tri :  Brittle. 


C.  gyh-,  velvet-bk ;  often  spotted  red :  St. 

light  gnh-gy :  Acts  slightly  on  the  mag- 

neiic  needle. 
C.  light-gy ;  gnh,  rh :  Sbtrl — op. 
C.  ash-gy:  Tri — op:  Fibres  rather  inco- 

herent. 
C.  wax-3rw,  jrwh-bn,  siskin-gn :  Sbtrl. 
C.  gnh-gy,  hair-bn:  Sbtrl — tri. 

[—tri. 
C.  apple-gn;  sometimes  speckled:  Trp 
C.  dark-bn,  nearl^  bk :  Op. 
C.  b— w.  central  line  of  crystals  often  blue, 

and  the  edges  w :  Trp — sbtrl. 
C.  gnh-yw :  Tri :  Fiangibie. 
C.  deep.  bn,  leek-gn,  oUve-gn,  colorless : 

Trp— sbtrl. 
C.  bk,  bn,  gy,  w,  none  bright:  Tri — sbtrl. 
C.  leek-gn,  bh,  gyh,  w:  Tri — sbtrl:  Tough. 

C.  yw,  rdh,  gnh :  Op. 


Sol.  ezcH  Silica. 


Sol.partly,nt/.yw. 


Sol.  mur. 


Loses  color ;  inf. 
Soda  trp.  imcol.  globale. 

Fus !  bk.  globale. 

Fos.  dif !  white  glass. 
Bk.  enamel  \  Bor,  violet. 
Loses  col;   infos.    Bor, 

fos.  dif. 
Fas.  dif ! !  Bor,  trp.glass. 
Fas.  dif!  Sbtrp.  glass. 
Onch. glassy;  fus. dif!! 
Fus.  dif! ! 
Fus.  dif! ! 

Fus.  leek-gn.  scoiia. 

Colors  flame  gn.  Bor, 
fus! 

On  char.  fus!  trp;  op. 
on  cooling. 

Int.;  fus.  dif.  bnh-gray 
scoria. 

Inf  on  char.  gnh-gy. glob- 
ale. jBor.fus !  gn.  glass. 

Fus.  submet.  globale. 

Dec,  opaque ;  infus. 

Fus !  clear  gnh.  glass. 
Fus.  dif!  Bor.  fus !  ywh- 

Fus.  w.  enamel.    Bor, 

Säle  amethyst  in  ozy- 
ating  flame. 
Dark  bn ;  fus.  bkh.  glass. 

Inf.  Bor.  bh.  glass. 

Phos,  friable;  inf. 

Gentle  heat  blue  phos;  on 
char.  glassy,  inf;  Bor, 
trp.  glass. 

Fus.  without  efierv. 


Fus.  dif! !   Soda  ef.  bk. 

gla.ss. 
On  char.  fus.  with  eff. 
Decrep.  violently. 


Infus.  Bor,  fos.  dif.  trp. 

Infus.  Bor.  trp.  glass. 
Fus !  pale  gn.  glass. 

Fus.  vesic.  glass. 
Whitens;  Inf.  Bor.tm. 

dif. 
Fus.  gnh.  glass. 
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DETERMINATIVE  MINERALOOY. 


JWuMM  •/  Specie*. 


Buchulzite,  378. 
Epidote,  36d. 
Tin  Ore,  430. 


Prim. 
Prim. 
Prim. 


Spodumene,  3G0.       Prim. 


*Humite,406. 
Axinite,  396. 

•Chrysolile,393. 


Vesur. 
Prim. 


VoU., 
basaU. 

♦Tautolite,  394.  Volc.ftU- 

spar, 
Nephrite,  333. 

Andalusite,t  373.      Prim. 

Gamet,  408.     Prim.,  volc. 

^Spheerulite,  400. 
Quartz,  397. 


•Boracite,  402. 
lolite,  395. 
SiUimanite,377. 
Staurotide,  411. 


Oypsum. 
Prim. 
Prim. 
Prim. 


Turmaline,  379.        Prim. 

Euclase,  381.  Prim. 

Zircon,409.  Volc.^rim.^c. 

Beryl,  380.  PHm. 

♦Sapphirine,388. 
♦Forsterile,  391.   Vesuvxus. 
♦Ostranite,  412. 
Topaz,  390.  Prim. 

Automolite,  385.       Prim. 


Dysluite,  386.  Prim. 

Phenacite,  382.  Pnm, 

Spinel.t  384.  Prim. 

Cnrysoberyl,  383.  Prim. 

Sapphire,  387.  Prim. 
Diamond,  389. 


16-7 


6-5—7 

(f 
(f 

l( 

6-5— 7-5 

7 

(i 

7—7-5 

7—8 
7-5 

7-5—8 

II 
11 

7—8 
7-5-8 

II 
i( 


8 

8-5 

9 
10 


II 


Sp.  Orm>. 

31—3-2 
32—3-5 
6-5—71 

3  1—3  2 

II 
32—3-3 

3-3—35 

3-8—3-9 

2  9—31 

2-9— 3-2 

35—4-3 

24—2-5 
2-6—2-8 

2-9 — 3      I,  small  ciystals. 
2-5— 2-75III:  Mas. 
3-35-3-45  V,  cryst  long ;  div. 
35—38   " 

3—31 

2  9—31 

4-5—4-8 
2-6— 2-8 
34—35 


Uutre. 


Columnar. 

IV :  Gran,  mas. 

II:  Mas. 

III :  Coarse  fol,  gn'an. 

III. 

V,  Cryst.  flat  and  acute. 

III :  Glob.  mas. 

III. 

Massive. 

III :  Col.,  gran. 

I:  Gran. 

In  small  spher.  aggreg. 
VI:  Mas. 


4  3—4-4 
3-4—3-6 

4-2—43 


4-5-4-6 


2-9—3 
35—36 
'35-38  III. 


III. 

VI :  Col,  mas. 

IV. 

II:  Gran. 

VI :  Coarse  col,  gran. 

In  cleav.  grains. 

III,  cleay. 

III. 

III,  cleav :  Col ;  mas. 

I,  octahedral. 

I,  octahedral. 

VI,  rhombohedral. 
I. 


39—4 
3-4—36 


VI:  Mas. 
I. 


P*rly,glistn'g 
Vit,  p%. 
Ad.  res. 

Peariy. 

Vit. 

Vit,  splend. 

Vit. 

Vit. 

Vit. 

Vit;..p»rly. 

Vit;  res. 

P'rly . .  res. 
Vit,  res. 

Vit . .  ad. 
Vit. 

Vit.,  p'rly. 
Vit.,  res. 

Vit. 

Vit. 

Subadaman- 

tine. 
Vit,  res. 

Vit,  splend. 
Vit,  splend. 
Vit. 
Vit. 

Vit.,  res. 


Vit.,  res. 

Vit. 
Vit. 
Vit. 

Vit— . .  p'rly. 
Vit,  ad. 


t  The  varietv  chiastolite  of  this  species  has  oflen  a  hardness  as  low  as  5.    For  the 
peculiarities  of  Ihis  variety,  see  5  3  y3. 
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CaloTj  DiapkvMiijf^  Src. 


Acidt. 


C.  w,  gyi  T^^  •  Tri — sbtri. 

C.  dark  gn,  ywh-gn,  bh,  »y,  bn,  rdh. 

C.  w,  gy,  3rw,  r,  bn,  bk :  Sbirp— op. 

C.  gyh-w,  gyh-gn,  gnh-w :  Tri — sbtri. 

C.  y w ;  w,  rdh-bn :  Trp— tri. 

C.  clove-bn ; . .  plum-b,  pearl-gy  :  Trp — 

sbtri. 
C.  grass-,  olive-gD,  ywh,  bnh ;  Trp^tri. 

C.  velvet-bk:  Op. 

C.  Icek-gn  j  bh,  rdh,  gyh,  wh :  Tri— sbtri. 

C.  pearl-gy,  flesh-r :  Tough. 

C.  r,  bn,  yw,  w,  gn,  bk :  Trp— tri. 

C.  bn,  yw,  gy. 

C.  w,  violet-b,  rose-r,  bn,  gn,  3rw,  r :  Trp 

— op. 
C.  w,  gyb,  ywh,  gnh:  Sbtrp— tri. 
C.  b,  bnh,  ywh,  ywh-gy :  Trp — tri. 
C.  hair-bn,  gyh :  Tri— sbtri :  Brittle. 
C.  bnh-red,  bnh-bk ;  dark  and  not  bright : 

Sbtrp— -op. 
C.  bk,  bn,  gn,  dark-b,  r,  w :  Light  colors 

transpaient,  dark  opaque. 
C.  mountain-gn,  b,  w,  always  pale :  Trp 

— sbtrp. 
C.  r,  bn,  yw,  gy,  ^,  w :  none  bright  ex- 

cept  some  red  tints:  Trp— tri. 
C.  gn ;  bh,  yh  ;  pale  except  emerald-gn : 

Trp—sbtrl. 
C.  pale  sapphire-blue:  Trp— sbtri. 
Colorless:  Translucent. 
C.  clove-bn :  Very  brittle. 
C.  yw,  gn,  b,  w  j  pale  :  Tri — sbtri. 

C.  dirty-gn,  bk,  b :  Sbtri— op. 


C.  ywh-bn,  gyh-bn:  Sbtri — op. 

Colorless ;  bright  wine-y w,  rdh :  Trp — op. 

C.  r, bh,  gnh,  yh,  bn, bk :  Trp— sbtri. 

C.  gn ;  grass-gn,  olive-gn,  ywh,  gyh :  Trp 

—tri. 
C.  b,  r,  gn,  yw,  bn,  ^y,  w :  Trp— tri. 
C.  w,  b,  r,  y,  gn,  bn,  gy,  bk:  Trp—trl— sbtri. 


Blowpipe. 


Pus.  dif ! !  Bor.  dif.  trp. 
Bo^r.  on  char.  mei-tin. 

dif. 
Op.  intum.  exf ;  fus.  un- 

colored  glass. 
Op;  inf:  Bor.  trp.  glass. 
Fus !  int,  dark  gn.  glass. 

Darkened;   infus.  Bor, 

trp.  glass. 
Fus.  bkh.  scoria.y  mag: 

Bor.  clear  gn.  glass. 
Whitensj  inf:  Bor.  clear 

glass. 
Infus.  Bor.  fus.  dif.  trp. 

glass. 
Fus.  without  efferv.  bk. 

globule. 
Edges  enamelled. 
Infus :  Soda  fus !  ef.  trp. 

glass. 
Intum ;  fus.  w,  op.  glass. 
Fus.  dif ! !  b,  trp.  gUss. 
Infus.  Bor.  infV 
Infus. 

Op.  Intum.  Elect.by  heat. 

Intum.  in  strong  heat. 


Edges  rounded.  jB^r.trp. 

glass. 
Infus.  Bor.  infus. 


Infus.    Bor.  slowly  trp. 

glass. 
Infus.  Soda  imperfect  fu- 

sion ;  if  re-fused   ox. 

zinc  on  charcoal. 
Red  while  hot ;  Bor.  dif! 

red. 
Infus.   Bor.  trp.  glass. 
Infus :  Bor.  fus.  dif. 
Infus.  Bor.  fus.  dif! 

Infus.  Bor.  fus.  dif. 


t  Crystals  occasionallv  present  low  degrees  of  hardness,  which  do  not  manifest  any 
decomposition  externally. 
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DETERMINATIVE  MINERALOOT. 


ARRANGEMENT  OF  THE  MINERAL  8PECIES  IN  CLASS  II.,  SECTION 
I.,  SUBSECTION  A.,  ACCOROINO  TO  THEIR  SPECIFIC  GRAVITIES. 


Scarbroite,    ' 

Meilite, 

Websierite, 

Cotunnite, 

Halloylite, 

Hydroboracite, 

Chabazite, 

Qmeliiiite, 

Analcime, 

Kerolite, 

Phillipsite, 

Opal, 

Chrysocolla, 

Herschellite, 

Gismondine, 

Stilbiie, 

Natrolite, 

Heulandite, 

Levjme, 

Brewsterite, 

Oxalate  of  Lime 

Mesotype, 

Scolecite, 

Epistilbite, 

HurauUte, 

Qypsum, 

Sooalite, 

Obsidian, 

Nalive  Magnesia 

Laumonite, 

Mesolite, 


1-4— 1-5  Wavellite, 

1*6  Harmotome, 

1*5 — ^2  Apophyllite, 

1-8— 1-9  Dysclasite, 

1-8— 2-1  Thomsonite, 

l*9jComptoiiite, 

d— S-l'Davidsonite, 

**        Nemalite, 
3—2*1  Feld&par, 
2— 2-2|Gibbsite, 
"       Leucite, 
2— 2*3:Petalite, 
3^2-4  iSpheerulite, 
2'll^Marmolite, 
2-I--2-2jNepheUne, 

2  Carphosiderite, 
2-I--2*3'Serpentine, 
•  «    o.r^  Pencline, 

Picrasmine, 

lolite, 

Elaeolite, 

Calc  Spar, 

Fablunite, 

Schiller  Spar, 

Albite, 

Alumstone, 

Pectolite, 

Killinite, 

Gluartz, 

Scapolile, 

Pharmacolite, 


2-15— 2-25 

2-198 

2-1— 2-45 

,    31—2-5 

2-2—23 

i< 

II 
it 

22—2-4 

<c 
(I 

,    2-3—24 

II 

II 


2-3— 2-4 

II 

II 
i( 
II 

Cl 

II 

2-3— 2-5 

2-3—2-6 

24 

2-4— 2-5 

II 

tt 

2-4—26 
II 

2-5 

2-5—26 

II 

2-5—2-7 

2-5-^75 

2-5—2-7 

2-&— 2-8 

26—2-7 

II 

fi 

2-69 

11 

2-6—2-8 
II 

II 

II 


2-6—8^ 
8-6S— 3-8 

u 


Beryl, 

Labradorite, 

Anorthite, 

Tale, 

Pinite, 

Hopeite, 

Edingtonite, 

Amphodelite, 

Tabular  Spar, 

Osmelite, 

Glaucolite, 

Isopyre, 

Hydromagnesite,  3-8 — ^3-81 

HaidiDgerite,  3-8—3-9 

Agalmatolite, 

Dolomite, 

Boltonite, 

Common  Mica, 

Black  Mica, 

Anhydrite, 

Eudialyte, 

Turquois, 

Prehnite, 

Cryolite, 

Carb.  Lime  and  Soda,  '* 

Carpholite,  " 

Herderite, 

Datholite, 

Boraciie, 

Phenacite, 

Gehlenite,  3-9— 3*1 


3-T-3-8 

Cl 

u 
« 
tt 

3-7—3^ 

f« 

IC 

3-7—3 


II 

IC 
CC 

3-8-3 
tt 

tt 

tt 

tt 

tt 

3-9-S 


er 

Cl 
IC 
CC 


Subsection  B.    Stnak  colored. 


♦Wad,~444. 


Hardne$$.  1  Sp.Orav. 


Strueture, 


iO-5 


II 


•Coppcr  Froth,  266.     Cop. ,  l— 15 

*Red  Antimony,  531.    An- 

timony  ores. 

TungsticAcid,302.  Tung- 

sten, 
«Earthy  Cobalt,  443. 
♦Nickel  Green,  269.  WhiU 

nickel. 
•Uranic  Ochre,  271. 

♦Cupreous  Manganese,440.  15 


Plumbic  Ochre,  251.  Lead 

oreSj  voU. 


37 

3—31 

4—46 

2-24 


31—3-3 


Ren,  bot,  coatings. 

III;  cleav :  Ren,  bot,  col. 

IV:  Tufts,  div. 

Ma5,  pnly. 

Bot,  earthy. 
Capillary  cryst ;  pnlv. 

Massive,  earthy. 

Ren,  bot,  mas. 

Mas. 


Dnlt,  eartSy? 


P*rly,  vil. 
Ad —  . .  met 
Earthy. 
Subresinons. 


Res. 

Diül. 
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Nephrite, 

a^&-3i 

Eoclase, 

u 

Anthophyllite, 

2-9— 3-2 

Ankerite, 

tt 

Hornblende, 

tt 

Andalusite, 

tt 

Maigante, 

3-31 

PyrosmaUte, 

fi 

Seybertite, 

li 

Lazulite, 

fC 

Blue  Spar, 

tt 

Amblygonite, 

tt 

Erlanite, 

tt 

Tarmaline, 

tt 

Rhomb  Spar, 

3-315 

Wagnerite, 

3—32 

Apatite, 
MeUilite, 

3—33 

II 

Fluor  Speur, 

31—3  2 

Thnlite, 

i< 

Brucite, 

IC 

Bucholzite, 

fC 

Spodnmene, 
Humite, 

IC 
Cl 

Scorodite, 

31    3  3 

Withamile, 

Cl 

Bustamite, 

IC 

Cammingtonite, 

cc 

Helvine, 

cc 

Bronzite, 

32—33 

Axinite, 

cc 

Dreelite, 

32-3-4 

Pyroxene, 

cc 

Acmite, 

cc 

Saussarite, 

cc 

Sphene, 

3-2-35 

Epidote, 

cc 

3-35—3-55 

34—35 

ii 


C( 


cc 


Hypersthene,  3-3—34 

Idocrasc,  3-3— 345 

Silllmanile,  3-35—3-45 

Chrysolite,  3-3— 35 

Electric  Calainine,        " 

Arfwedsonile, 

Hetepozite, 

Yttrocerile, 

Babingtonite, 

Diaspore, 

Sapphirine, 

Ligurite, 

Topaz, 

Diamond, 

Manganese  Spar, 

Triplite, 

Diallogite, 

Spinel, 

Kvanite, 

Cnrysoberyl, 

Staurotide, 

Gamet, 

Triphyline, 

Spathic  Iron, 

Junkerite, 

Tautolite, 

Anatase, 

Buckland  ite, 

Sapphire, 

Willemite, 

Troostite, 

Witherite, 

Automolile, 

Calamine, 

Bismuth  Ochre, 

Ostranite, 

Hcavy  Spar, 


345-35 

3-4—36 

11 

34—37 
3-4—38 

35-36 

II 

II 

3-5-3-8 

i( 

3&-43 

3-6 

37—39 

38—3  85 

38—39 

II 

3-9—4 

11 

4-^-1 

II 

4-1^-35 
4-2-43 
42—4-5 

43—44 

tt 

4-3—4-8 


Dysluite,  4*5 — 4-6 

Zircon,  4-5— 4*8 

Flucerine,  4-7 

Microiite,  475— Ö 

Cerite,  4-8—5 

Yttro-Columbile,  53— 5*4 
Hedyphane,  5*4 — 5*5 

Hom  Silver,  5-5—5-6 

White  Antimony,         " 
MolybdateofLead,  5-7—5-8 
Polysphaerite,         589 — 6-1 
Bismuth  Blende,      5-^—6-1 
Corneous  Lead,  6 — 61 

Tungstate  of  Lime,      " 
White  Lead,  6- 1-^5 

Leadhillite,  6  2— 6'-3 

Aiiglesite,  625 — 6-3 

Piumbo-resinite,  6-3 — 6-4 
Hom  Quicksilver,  6*4 — 6*6 
Mimclene,  " 

Tin  Ore,  6-5—71 

Vanadate  of  Lead,  66—6-7 
Dyoxylile,  68 — 7 

Cerasile,  7—71 

Timgstate  of  Lead,  7-9—8-1 

Species  in  thu  sub-section 
ickose  specific  graviiy  has 
not  been  dclcrmined, 

Chenocoprolite. 

Arsenate  of  Iron. 

Tumerite. 

Poohnahlite. 

Anhydrous  Scolecite. 

Porsterite. 

Childrenite. 


Subsection  B.    Streak  colored. 


Color,  Diapkanntffj  4re. 

C.  6l  St.  bn,  bk  :  Op :  Pract.  earthy :  Soils. 

Peels  lignt  on  account  of  its  porosity. 
C.  pale  apple-gn, . .  sky-b:  St  paler :  Tri 

— sbtrl. 
C.  cherry-r:  St.  bnh-r:  Sbtrl. 

C.  lemon-yw. 

C.  bh,  bnh,  bk :  Op :  Sectile. 
C.  apple-gn,  gyh,  w :  St.  gnh-w. 

C.  sulphur^yw;  bnh,  rdh;  gently  heated 

orange-yw. 
C.  andSt.  bh-bk:  Op. 

C.  between  sulphor-  and  lemon-yw :  St. 
paler. 

18 


Aeid*. 


NU.  w.  coating. 


Efferv.,  yw.  sol. 


Blowpipe. 


Dec !  flame  gn :  blackens 
fu?.  steel-gy.  pearl. 
Pus !  on  ch  j  Yolatilized. 

Greenish. 

Bor.  blue. 

Darkens ;  on  ch.  arsen. 

Green. 

Bn ;  Inf:  Bor.  violet  and 

^' 
Pus!   redaced  to  met. 

lead. 
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Jfamea  of  Sprrü$. 

Black  Cüpper,  551. 

Coppcr  ores. 
«Melanochroitc,  2-16. 

•Minium,  250.    Lead  orcs. 
•HisiDgerite,  449.        CaU 

spar. 
^Cobalt  Bloom,  231. 


Vi7ianite,  283. 

♦Orpiment,  537. 

♦Realgar,  53C. 

•Copper  Mica,  265.     Cop. 

ores. 
♦Blue  Copper,  501. 

Oray-wacke. 
Snlphur,  538.       VoU.,  <f^. 

«Liroconite,  260.  Cop.  ores. 

♦Uranite,  2T2. 

♦Miargyrite,  532. 
«Light  Red  Silver,  534. 

Cinnabar,  535. 

•Cronstedtite,  227. 

•Dark  Red  Silver,  533. 

*Sordawalite,  567.     Prim. 

Cube  Ore,  217. 

*  Aphanesite,  253. 

♦  Atacamite,  264.  Volc.,4^. 

Cupreous  Anglesite,  249. 

Lead  orcs. 
•Vauquelinite,  247.    Lead 

ores. 
*Melanochroite,  246.  Lead 

ores. 
•Chromate  of  Lead,  2-15. 
•Caledonite,248.  Lead  ores. 

♦Pyrorthite,  426.    Granite. 

Olivenite,  263. 

•Green  Iron  Ore,  228. 
♦Cacüxeniie,  222.    Brown 

iron  ore. 
•Pyrargillite,  279.  Granite. 
Ankerite,  183. 


Hardnu». 


15—2 


(C 


l( 


l( 


2 

about  2 
1&-2-5 
2—25. 

(C 

It 
tt 

u 

2-5 


Cl 


2-5—3 


li 

C( 

fl 

(I 
<( 


(( 

3—4 

3-5 
3  5—4 


Sp.  Orav. 


8t»  ttef  •. 


Lmttre. 


MaS|  pulv.  coatings.     1 


5-75  III ;  cryst.  tab :  Mas. 


Eartby. 
Res;gliin. 


46  'Mas.  pulv. 

3 — 31      Cleav.  mas,  gran. 

2  9—3     !  I V,  fol ! :  Stcl.  fib,  coat-  Pearly— ad. 


ings. 

2  6—2-7   IV,  fol!  imit,  mas. 

3-4—3*5   III,  fol:  Imit,  mas. 

3  4—3-7   IV :  Mai. 

25—2  6    VI,  fol !:  »las. 

3-8—3-82  Spher,  surf,  crj'st. 

2—21      IIIiMas. 

2-9—3     :  III:  Mas. 

31—3-2   II,  fol!:  Gran. 

5  2-5  3  IIV. 
bA—5'6   VI:  Mas. 


8—8-1 
33—3-4 


VI,  cleav:  Mas. 

VI,  fol  l:  Col,  ren,  mas. 


5-7—5-9  iVI:  Mas. 
Mas. 


41—4  2 
4  4—4-5 
5-3—55 

5-7— 5-8 

6-61 
64 

21—2-3 


I :  Mas. 

IV:  Div. 

jlll,    cleav:    Mas,    in 
erains. 
I V,  cleav. 

IV :  Imit,  mas. 

III. 

IV.  Columnar,  mas. 
III :  Div. 

Long  thin  imbed.  cr}'st. 


41—4-3  llll.  Col,  div,  fib,  imit. 
i  mas. 


17—2 
33—34 

25 


Mas,  ren,  earthy. 
Div.  fibres. 

II:  Mas. 


2  9—3  2  jVI:Maü. 


earthy. 

P*rly;     mct, 
Vit. 

P'rly— met.. 
res. 
Res. 

P'rly .  .vit,ad. 

Res,  weak. 

Res. 

Vit,  res. 

P'rly . .  ad. 

Submet . .  ad. 
Ad. 

Ad . .  met. 

Vit. 

Met-ad. 

Vit. 

Subadamant. 

P'rly. 

Ad . .  Vit. 

Vit,  ad. 

Ad,  faint. 

Res,  glim. 

Ad. 
Res. 

Res,  weak. 

Ad . .  Vit,  and 
p'rly. 
Res;  duU. 
Silky. 

Shining. 
Vit . .  p'rly. 
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C.  bk,  bh:  Friable ;  scarcely  soils. 

C.  hyacinth-r;  orange-r;  lemoD-ywon  ex- 

posuxe:  St.  brick-r:  Sbtil— op. 
C.  aurora-red. 
C.  bk:  St.  gnh-gy,  biih-3rw:  Gross  fract. 

earthy. 
C.  crimson  and  peach-blossom-r — peari- 

gy,  gnh :  St.  paler :  Dry  powder  deep 

lavender-b.    Lam.  üei. 
C.  pale  bkh-gn — indigo-b:  St.  bh-w— b: 

Lam.  flex.     Powder  of  dry  mineral 

crasbed,  liver-bn. 
C.  lemon-yw:    St.   paler:   Sbtrp— sbtrl: 

Sect :  Lam.  flez. 
C.  bright   aurora-r:    St.  orange-yw — r: 

Sectile. 
C.^merald-gD,  grass-gn:  St.  paler:  Trp 

—tri. 
C.  indigo-b:  St.  lead-gy;  shining:  Sectile. 

C.  and  St.  wüphur-yw,  rdh,  gnh :  Trp — 

sbtrl. 
C.  sky-b— verdigris-gn :  St.  paler :  Sbtrp 

—tri. 
0.  emerald  and  grass-gn;  apple-gn:  St. 

paler :  Trp— sbirp  :  I^m.  bnt.,  not  flex. 
C.  iron-bk :  St.  dart  cherry-r :  Sbirl — op. 
C.  cochineal-r:  St.  cochineal-r— aurora-r : 

Sbtrp— sbtrl. 
C.  cocnineal-r— bnh-r,  lead-gy:  St.  scar- 

let-r,  bnh :  Sbtrp— sbtrl. 
C  bnh-bk:  St.  dark  leek-gn:  Op:  Lam. 

elastic. 
C.  iron-bk— lead-gy:  St.  cochineal-r :  See 

tile :  Tri — op. 
C.  gyh-,  bh-bk :  Becomes  rdh.  on  expo- 

sure :  St.  liver-bn  :  Op. 
C.  olive-gn,  ywh-bn,  bkh,  grass-gn :  St. 

pale  olive-gn — bn :  Sbtrl. 
C.  dark  verdigris-gn — sky-b:  St.  verdigris- 
gn:  Sbtrl. 
C.  olive-,  grass-gn,  bkh-gn:  St.  apple-gn: 

Tri— sbtrl. 
C.  fine  azure-b ;  St.  pale-b :  Tri — sbtil. 

C.  bkh-,  olive-gn :  St.  siskin-gn ;  bnh :  Tri 

— op. 
C.  between  coch.  and  hyacinih-r;  lemon- 

y  w  on  exposure :  St.  brick-r :  Sbtrl — op. 
C.  hyacinth-r:  St.  orange-yw:  Tri:  Sect. 
C.  deep  verdigris-,  mountain-gn:  St.  gnh- 

w:  Tri. 
C.  and  St.  bnh-bk;  ywh-bn,  if  weathered : 

Op. 
C.  gn,  bn :  St.  olive-gn — ^bn :  Sbtrp— op. 

C.  pistachio-gn,  bkh,  ywh:  Op— Sbtrl. 
C.  ywh-bn:  St.  ywh. 

C.  bkh :  odor  argillaceons  when  heated. 
C.  w ;  gyh,  rdh,  bnh ;  darkens  on  ezposnre ; 
St.  bn:  Tri— Äbtrp. 


Aeids, 


NU.  sol. 


Sol. 


No  action. 
NU.  sol.,  no  ef. 
iVt^  sol.,  no  ef. 
Dilute  nü.  sol. 

Nil.  sol.  n  fumes. 
Pulv.  gel !  mur. 

Mut.  partly  sol. 


BUwfip; 


NU.  yw.i^l^noef. 


Sol.  nü. 


Sol.  nü. 
Ef.  slowly. 


Fus.  bn,  cryst.  on  cool- 

ing. 

Fus.  globale  of  lead. 
Low  heat,  mag ;  higher 

fus.  bk :  Bor.  3rwh-gn. 
Darkens;  on  char.  arsen. 

Bor.  fine  blue. 

Dec:  loses  color;  fus. 
dark  bn.  scoria,  mag- 
netic. 

Fumes  of  sulph.  and  ar- 
sen. 

On  char,  bums  b.  flame, 
alliaceous  odor. 

Op,  arsen ;  fus.  bk.  glob. 


Bums  at  low  temp.  b. 

flame. 
Loses  color  and  trpncy ; 

arsen. 
Op.  yw ;  fus.  bk.  glob. 

[timony. 
Fumes  of  sulph.  and  an- 
Fus.  b.  flame;  sul.  and 

arsen. 
Wholly  volatilized. 

Froths  a  little,  not  fus. 

Dec;    fus,    bh,    flame; 

sulph. 
Fus.  dif.  bkh.  globule: 

Bor.  gn. 
Low  heat  r ;  higher,  int. 

r. powder:  On  eh.  ars. 
Der.  fus !  arsenic.  fumes. 

Flame  b.  and  gn ;  muri- 

atic  fumes. 
Indicates  cop.  and  lead. 

Intum;   fus.  gyh.  glob. 

containing  lead. 
Fus !  bn.  cryst.  on  cool- 

ing.  [slag. 

Bkns;  dec,  fus.  shming 


Grently  heated  inflames ; 

fus.  bk.  enamel. 
Unalt ;  on  eh.  fiis.  wlth 

defl.,  met.  glob. 
Bn.  and  bk ;  infus. 


Bkns.  mag.  infus. 
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Jfmmu»/  Sficies. 


♦B  rochahtiie  *267.  Cop.ores. 
Green  MalacDite,  255.  Cop. 

ores. 
Blende,  530. 

Red  Copper  Ore,  418. 

Pjrromorphile,  341. 
Euchroite,  258.  Prim, 

Blue  Malachite,  254. 
Bismuth  Blende,  206. 

•CrocidoUte,  448. 

Libeüienile,  262. 

•Carphosiderite,  225. 

♦Pyrosmalite,  226.    Prim. 

♦Herrerite,  270.  Süv.  ores. 

Red  Zinc  Ore,  413.  Prim. 
•Bronzite,  300.  Prim. 

Flucerine,  195. 

«Beudantite,  550. 
«Xenotüne,  201. 

♦Elrinite,  259.       Cop.  ores. 
Pseudo-Malachite,  261. 

Cop.  ores. 
Orthite,  425.  Prim. 


*Dioptase,  257. 
Pjrrochlore,  419. 


Prim. 


'Sabsesqnifluate  of  Ceri- 

um,  196. 
Triplite,  214.  Prim. 

Brown  Iron  Ore,t  451. 

Haasmannite,  437. 

Wolfram,  436.  Prim. 

♦CErstedite,  430.  Prim. 
Chromic  Iron,  447.  Serp. 
Pitchblende,  435. 

♦Isopyre,  401.  Prim. 

Psilomelanite,  439. 

♦  JEschynite,  429.       Prim. 

♦Monazite,  560. 
♦Brookite,  417. 


Hmnhu§». 

8p.  Orm». 

3-5—4 

IC 

37—3-8 
4-41 

(( 

4-e-4-9 

<f 

5-9—6 

3-5—4  25 

6-a-7i 

a3— 34 

11 

(C 

3-8-3-9 
5-9— 61 

4 

35^-33 

(( 

3-&-3-8 

4—4-5 

2-5 

(1 

3—32 

C( 

4-3 

tl 

4—5 

5-4—5-6 
3-2—3-3 
47 

4—4-75 
4-2&-5 

4-5—4-6 

45-5 

4—41 
4  1—4  3 

5 

32—33 

« 

11 

K 

42—43 

<( 

4-7 

5—55 

3-4—38 
3-9—41 

(( 

4-7— 4-8 

IC 

7—7-4 

55 

36—37 
4-3-4-5 
6-4— 6-5 

5—6 

2-9—3 

cc 

(( 

4—4-4 
51—5-6 

5-5—6 

(1 

4-8—5   .; 

III. 

IV :  Fib,  bot,  mas,  coat- 
ings. 

I,  cleay :  Fib,  mas. 

I :  Fib,  mas. 

IV :  Imit,  mas. 
III. 

rV :  Bot,  mas. 
I :  Glob,  col,  mas. 

Fib;  fibres   separable, 
mas. 
III. 

Reniform,  mas. 

VI:  Mas. 

Ren,  3  oblique  cleav. 

III,  fol :  Mas. 

IV,  fol ! :  Lam,  mas. 
VI :  Mas. 

VI,  cleav :  Lam,  mas. 

II,  cleav. 

[struct. 
Imp.  cryst;  concentric 
III:  Col,  bot,  mas. 

Long.  acic.  crystals. 

VI. 
I. 

I:  Mas. 

Mas,  cleav. 
III :  Bot,  mas. 

II :  Mas. 

III,  cleav :  Coarse  col. 
lam. 

II. 

I :  Mas. 

Bot,  mas. 

Mas. 

Mas :  Bot,  mas. 
IV:  Mas. 

IV. 
III. 


Vit 

VU..ad.  sU- 

a,earthy. 
rea — sbb- 
met. 
Ad.  sab-met 

Res. 
Vit. 

Vit,  ad.  . 
Res,  ad. 


Res. 

Res. 

P'rly,  Vit 

Vit,  p*rly. 

Subadamant. 

Met-p'rly. 

Vit. 

Res. 
Res. 

Ad..  Tit. 

Vit. 

Vit, . .  res. 
Res..  Vit 

Vit 

Res . .  ad. 
Ad;  sobmet; 
earthy. 
Sabmet. 

Submet. 

Splend. 

Submet. 

Submet. 

Vit. 

Submet. 
Res. 

Vit;  weak. 
Met-ad. 


t  For  the  various  form.s  which  this  very  varying  species  may  present,  refer  to  the 
füll  de^criptions  of  the  species,  §  451.    Specular  iron  often  assumes  a  non-metallic 
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OtUTf 


'•  WTC* 


C.  emerald-gn :  Trp.     - 
C.  gn:  St.  paler:  Irl— op. 

C.  yw,  bn,  bk,  gn,  r;  none  bright:  St.  w, 

rb,  bn. 
C.  cochineaU,  carmine-r :  St.  bnb-r,  Sbtrp 

— sbtrL  Ofuen  coated  with  gn.  malachite. 
C.  gn,  bn;  gy :  St.  yw:  Sbtip— sbtrl. 
C.  bright  emerald-gn :  St.  pale  apple-gn : 

Trp— tri. 
C.  aznre-b,  bkh-b:  St  paler:  Trp— «btrl. 
C.  dark  hair-bn;  yw,  gyj  straw-yw:  St. 

ywh-gy:  Trp— op. 
C.  and  St.  larender-b,  leek-gn.     Fibres 

somewhat  elastic. 
C.  dark  olive-gn :  St.  olive-gn :  Sbtrl. 

C.  and  St.   straw-yw:   St.  glimmering: 

Peel  ereasy. 
C.  pale  liver-bn,  gyb,  gnh:  St.  paler:  Tri 

— op. 
C.  pistacbio-,  emerald-gn,  grass-gn:   St. 

3rwh-gy:  Tri. 
C.  r;  ywh :  St.  orange-yw:  Sbtrl— op. 
C.  dirty  leek-gn,  bkh:  bn,  ash-gy :  St.  same. 
C.  fine  yw,  rdh,  bnh:  Sbtrl— op:  St.  w, 

ywh. 
C.  bk;  dark  bn:  Tri— op:  St.  gnh-gy. 
C.  ywh-bn:  St.  pale  bn :  Op. 

C.  emerald-gn,  grass-finn :  St.  paler :  Sbtil. 
C.  emerald-gn.  bkh:  St. paler:  Tri- sbtrl. 

C.  bk . .  ash-gy :  St.  bnh-gy. 

C.  emerald-gn,  bkh :  St.  gn :  Trp— tri. 
C.  rdh-bn :  St.  clear  pale  bn :  sbtrl— op. 

C.  fine  yw,  rdh,  bnh :  St.  fine  yw :  Sbtrl— 

op. 
C.  bkh-bn :  St.  vwh-gy :  Sbtrp — op. 
C.  bn,  jrwh,  bkh,  not  bright :  St.  ywh-bn : 

Sbtrp — op. 
C.  bnh-bk :  St.  chesnut-bn :  Op. 

C.  dark  gyh-,  bnh-bk :  St.  dark  rdh-bn : 

Op. 
C.  brown. 

C.  iron  bk,  bnh :  St.  bn :  Infos. 
C.  gyh-bk,  iron-bk,  gnh,  bnh,  velvet-bk: 

St.  bk:  Op. 
C.  gyh-bk,  velvct-bk:  often  spotted  red: 

St.  pale  gnh-gy :  Op— sbtrl. 
C.  bk.  dark  steel-gy :  St.  rdh-,  bnh-bk :  Op. 
C.  bkh :  bnh-yw :  St.  dark  gy,  nearly  bk : 

Tri — op. 
C.  bn,  smoky-r :  St.  rdh-w. 
C.  hair-bn;  orange  yw,  rdh;  St.  ywh-w: 

Tri— op. 


jteUa. 


Ef.  nü. 

Sei.  mur. 

Sol.  ef.  nü :   Sol. 
mur,  no  ef. 
Sol.  hotni/,  noef. 


Ef.»»^. 


Nit,  sol.,   except 
silica. 


Hotni/.  sol.  noef. 


Sol.  mur.  no  ef. 


Sul.ywiBoi.mur. 
odorous !  fumes. 
Sol.  nü.  no  ef. 
Nü-mur.  sol. 

Hot  mur.  odor ! 


Mur.  sol ;  odor ! 


Blackens ;  infhs. 
Bk.  Bor.ixks\ 

High  heat  zinc  fumes ; 

infus. 
On  char.  met.  copper. 

Fus.on  eh.  cryst.  on  cool* 
At  certaln  heat  on  eh.  re- 
duced  with  deflagration. 
Bk :  Fus.  on  eh.  bor.  gn. 
Dec ;  fus.  glass. 

Fus !  bk.  glass,  shining. 


First  bnh.  glob,  then  rdh- 
Bk:  fus.  dif.  mag:  Bor. 


;ls 


.  met;  lastlymet.  cop. 


fus. 
Odorous  fumes,  rdh-bn ; 

fus.  bk.  slag. 
On  char.  w.  fumes :  Fus. 

bk.  glob. 
Infus.  Bor.  yw.  glass. 

Bkns,  inf ;  bor.  r.  when 
hot,  colorless  on  cool'g. 

Infus :  Bor,  milky  glob. 
when  cool. 

Fus !  veslc.  submet. 

Intum.  ywh-bn ;  fus.  ef. 

vesic.  ok :  Bor.  fus  I 
Dec,  ywh-gn  flame.  Inf. 
Ywh-bn;  fus.  dif!  Bor. yw 

trp:  glob.  in  oz.  flame. 
B'kus  inf :  Bor.  like  flu- 

cerine. 
Fus !  bk  scoria. 
Bk.  mag ;  infus. 

Fus.  in  ozyd.  flame  am^- 

thyst  globule. 
Dec,  fus.  dif.  met.  glob. 

cryst ;  phos  deep  r.  glob. 

Bor  fine  gn.  glob. 
Infus :  Bor.  gy.  scoria. 

Fus.  without  intum. 


Swells;  yw;  bor.  dark 

yw.  [op. 

Inf:  Bor.  on  eh.  fus.  yw. 


^ustre,  a  red  color,  aigillaceous  aspect,  low  hardness,  and  a  fine  granulär  er  lenticular 
structure.    See  1 453. 
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AViiM  9f  9peeie$. 


♦Sodalite,  331.     Voic^  ^. 


Yenite,  450. 


J*rtm. 


♦Pergusonite,  438.  Prim. 

Brndte,  405.  Prim. 

Hypenuiene,  309.  Prim, 

•AUanitejaS. 

«Acmite,  370.  Prim, 

Rutile,  414.  Prim, 

♦Thorite,484.  Prim. 

♦Polymignite,  431.  Prim. 

Tin  Orc,  420.  Prim. 

»(Jadoiinite,  497.  Oran. 

•Titaniferous  Cerite,  438. 


5-5—6 

(f 

C{ 

5-5— 6-5 
6 

II 
6—6-5 

II 
11 

6-5 
6-7 

6-5-7 

11 


Sp.  Ormv. 

2-Ä— 3-4 

3-8-41 

5-8— 5-9 

31—3-3 
3-3-34 

3-3—4-1 
3-3-3-3 

4-a-4-3 
4-6^-4-7 

4-7—4-9 

6-5-7-1 


lAUtrt. 


I:  Mas. 

III :  Col ;  mas. 

II. 

IV :  Gran,  mas. 
IV,  fol  I  \  mas. 

V:  Acic;  mas. 

rV,  long  pointed  cryst. 

11:  Mas. 
Massire. 

III,    usnally  thin  and 
striated. 
II:  Div,  fib;  mas. 

IV :  Mas. 


m 

Submet. 

Pracl.     surf. 
Vit,  splend. 
Vit ; . .  res. 
Met-p'rly. 

Snbniet ;  res. 
Vit;.,  res. 

Ad — met4id. 
Vit,  res. 

Snbmetallic,' 
splendent. 
Ad. 

Vit ;  res. 

Vit. 


ARRANGEMENT  OF  THE  MINERAL  SPECIES  IN  CLASS  II.,  SECTION 
I.,  SUBSECTION  B.,  ACCOROING  TO  THEIR  SPECIFIC  GRAVITIES. 

33—3-4 

3-4r-3-5 

3-4-37 

3-4-3-8 

3-6—3-7 

3-6—3-8 

3  3-4-1 

3-7 

3-7—3-8 

3-7— 3-83 

3-8-3-9 

3a-4-l 

3-9—4-1 

4-41 


Green  Iron  Ore, 

1-7—2 

Hisingerite, 

3-31 

Hyperstbene, 

Sulpbur, 

3—81 

Pyrosmalite, 
Uranite, 

3—3-2 

Orpiment, 

Pyrorthitc, 

3-1—3-3 

31—3  2 

Realgar, 
Triplite, 

Cobaltic;Manganese,      3-34 

Cupreous  Manga- 

Sodalite, 

3-^-34 

nese. 

31—3-3  CErstedite, 

Pyrapillitc, 
Carpbosfderite, 

3-5  Brucile, 

" 

Libetbenite, 

«       Crocidolite, 

33—3-3 

Allanite, 

Copper  Mica, 
Vivianite, 

3-5— 3-6|Bronzite, 
3-6— 2-7jOrthite, 

II 
11 

Wad 
Brochantite, 

Cobalt  Bloom, 

3-9— SlDioplase, 

"       'Blue  Copper  Ore, 

Liroconite, 

II 

Acmite, 

II 

Blue  Malacbite, 

Isopyre, 
Cube  Ore, 

II 

Cronstedliie, 

3-3—34 

Yeniie, 

3 

Cacoxcnite, 

II 

Brown  Iron  Ore, 

Copper  Froth, 

3—31 

Euchroite, 

II 

Green  Malacbite, 

SECTION  II.      LUSTRE  METALLIO. 


Jfaimtt  of  Sptiea, 

Naiive  Mercury,  466. 
♦lodic  Silver,  375. 

♦Flexible  Silver  Ore,  523. 
Molybdenite,  524.  Prim. 
•Stembergite,  522.    Silver 

ores. 
♦Füliated  Tcllurium,  521. 

♦Bitellurid  of  Lead,  521. 

♦Auro-Tellurite,  464. 
Lead,  468.       Volc.  ^prim. 


Hardness. 

Sp.  Ortm. 

Strmcturtt. 

StTMk. 

Soll 

13—14 

Liquid. 
Fol!  mas. 

Silver-w,sub- 

1—15 

(< 

II 

4-5-4-8 
4  1—4-3 

IV,  fol ! ;  tab.  mas. 
VI,  fol !  fol-mas. 
III,  fol !  rose-like  agg. 

met. 

Shining. 
Lead-gy,  gnh 
Black. 

K 

7—7-1 

II,  fol !  gran. 

Bkb.  lead-gy. 

11 
II 

81— 8-2 

10-11 
11-12 

[cryst.  lam. 
III:   Small    cryst.  and 
I :  Membranes  and  glob. 

Shining. 
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CMer^  Di*pht»ntff  irt. 


C.  gyh-bk,  ash-g7,  bn,  azore-b,  gn,  w :  St. 

pAler:  Trp — tri. 
C.  iron-bk,  aark  gyb-bk :  St.  bk,  gnh,  bnh : 

Op. 
C.  dark  bnh-bk ;  bn.  in  thin  scales  and  tri : 

St.  pale  brown :  Op. 
C.  yw,  gnh,  bn,  r — light:  Trp— sbtrl. 
C.  gyb-,  bnh-,  gnh-bk;  copper-red:  St. 

gnh-gy:  Op— sbtrl. 
C.  bnh,  gnh-bk:  St.  gnh-gy :  Op — sbtrl. 
C.  bnh-bSr,  ywh,  gnh :  St.  pale  gnh-gy : 

Sbtrl— op. 
C.  rdh-bn,  ywh :  St  pale  bn :  Tri— op. 
C.  bk ;  bnh :  St.  dark  bn  \  frangible. 

C.  bk;  op:  St.  dark  bn.    Fract.  brilliant 

snbmet. 
C.  bn,  bk,  r,  yw,  gy,  w:  St.  pale  gyh-bn: 

Sbtrp^op. 
C.  gnh-bk,  dark:  St.  gnh-gy:  Sbtrl— op. 

C.  bkh-bn. 


AtUto 


Ote\.  nii. 
Mur.  sol. 


Gel.  nit. 


Insol. 

Qe\.  hot  nit. 

Actedon  by  acids. 


Bltwpip*, 


Fus.  dif.  w.  glass. 
On  char.  bk.  globule. 

Gnh-ywj     infus :    Bor. 

fus.  dir. 
Fus.  dif!  t  loses  col.  op. 
Inf:  On  eh.  gnh-gy  op. 

glob.  Sol.  in  boraz. 
Froths ;  black  scoria. 
Fus.  bk.  glob.  mag. 

Inf:  Bor.  ywh-r.  glass. 
Pale  bnh-r ;  Infus :  Bor. 

fus.  iron-colored  glob. 
Unalt.  Bor.  fus !  colored 

globule. 
Infus:  Bor.  on  char.  re- 

dneed  to  metal. 
Dec :  vivid  glow ;  on  eh. 

swells,  gyh-gn. 
Swells. 


Erinite, 
Gadoiinite, 
Psilomelane, 
Aphanesite, 


1 
4—4-3 

4—44 


41—4  2 
Pseudo-Malachite,  41 — 43 
Pyrochlore,  4i^— 43 

Rutile,  " 

Herrerite,  43 

Chromic  Iron,         4-3— 45 
Atacainite,  4*4 — 45 

Red  Antimony,        4*4 — 4*6 
Xenotime,  45 — 4-6 

Minium,  4*6 

Thorite,  4-&— 47 

Blende,  4-6— 49 

Flucerine,  " 

Subses'fl.  of  Cerium,        4*7 


Hausmannite,  47 — 4*8 

Polymignite,  4-7— 4*9 

Monazite,  4*8 — 5 

iEschynite,  5-1 — 5*6 

Miargyrite,  52 — 53 
Cupreous     Angle- 

site,  5-3— 5-5 

Light  Red  Silver,  5-4— 56 

Red  Zinc  Ore,  " 

Melanochroite,  5*75 

Dark  Red  Silver,  5-7— 59 

Fergiisonite,  5*8 — 59 

Red  Copper  Ore,  5-9— 6 

Bismuth  Blende,  5*9— 6*  1 

Chromate  of  Lead ,  6 — 6*  1 

Caledonite,  6*4 

Pitchblende,  64 — 65 


Tin  Ore, 
Pyromorphite, 
Wolfram, 
Cinnabar, 


6-5— 71 

6-8— 71 
7— T4 
8-61 


Specieswkose  specific  gravity 
hos  not  been  determined» 

Tungstic  Ochre. 
Nickel  Green. 
Uranium  Ochre. 
Plumbic  Ochre. 
Black  Copper  Ore. 
Sordawalite. 
Vauquelinite. 
Beudantite. 
Brookite. 
Titaniferous  Cerite. 


SKCTION    II.      LUSTRE    METALLIC. 


Cotor,  Diapkanritißy  irc. 


C.  lin  white. 

C.  w,  yivb,  gn;  bk.'specks  of  met.  silver; 

Lam.  flex. 
C.  (externa!)  nearly  bk :  Lam.  flex. 
C.  pure  leadhgy :  Sectile ;  lam,  flex. 
C.  dark  pinchbeck-bn ;  tamish  violet-b: 

Traces  on  paper :  Lam.  flex  ! 
C.  blackish  leaa-gy :  Lam,  flex:  Sectile. 

C.  tin- white:  Easily  reduced  to  powder 

Sectile. 
C.  silver-w  . .  brass-jrw ;  rather  brittle. 
0.  lead-gy:  Malleable;  Solls. 


.^cida. 


NU.  ef. 

Sol  t  nü. 

Sol !  nit. 

Sol.  nü' 
Sol.  hot  nit. 


Blcwpipe. 


Fus !  on  ch.  flame  violet, 
glob.  of  silver  obtained. 
Yields  sulph.  and  silver. 
Infus ;  sulph.  odor. 
On  ch.  b.  flame :  Sulph. 

On  ch.  fus!  w.  fumes, 

flame  blue. 
On  char.  fus!  flame b; 

fumes. 

Fns  t  pmigent  odor. 
Pnsl!  volatUe. 
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1—2 

Soft 


Jttmiu»  of  Spteie».  1  Haritus». 

«Hisingerite,  449.        Cälc  Soll 

spar. 
Graphite,  547. 
♦Molybdic  Silver,  511. 
«Cobaltic  Galena,  519. 

Oray-wacke. 
*Feather  Ore  of  Lead,  515. 

Quariz. 
•Graphic  Telluriam,  507. 

Gold. 
«Gray  Antimony,  512. 


II 


1-5—2 
2 


•Vitrcous  Silver,  505. 

Prim. 
♦Telluric  Bismulh,  527. 

♦Rionite,  528. 

»Bismuth  Silver,  470. 

Pyrohisite,  442. 
«»Miargyrite,  532. 
•Antimoniai  Sulphuret  of 

Silver,  510. 
•Jamesonite,  515. 

♦Native  Tellurium,  472. 

«^Acicnlar  Bismnth,  526. 

♦Brittle  Silver  Ore,  509. 
Solpharet  of  Bismuth,  525. 
•Arsenid  of  Copper,  492. 

*Clausthalite,  520. 


«Selenid  of  Lead  &Cop.520 
•Cinnabar,535. 
♦TeUuric  Silver,  506.  T\U- 

cose  rock. 


C( 


fl 


•Eucairite,  503. 
Bismath,  469. 


Prim. 


*Arseiiical  Anlimony,  516. 
♦Polybasite,  508. 
•Varvacite,  445. 
•Dark  Red  Silver,  533. 

Yltreons  Copper,  500. 

«Bonmonite,  496. 
Qalena,  518. 

Native  Copper,  471. 
Nallve  Silver,  465. 
♦Naüve  Gold,  463. 
Capillary  Pyriles,  495. 
Variegated  Pyrite«,  493. 


Soft 
2—2-5 

IC 

11 

C( 

l< 
fl 

IC 
IC 

cc 
<c 


f< 
fl 
ff 


ff 

Cf 

2—3 

cc 


2-5 


ff 


25-3 


cc 
cc 


tl 

fC 


31 
3 


Sp.  Cfrav. 

3-3-1 

a-21 

7-2—8 

8-4 -«^ 


5-7—5-8 
4-5—4-7 
71— 7-4 
7-&-7-6 
5-5— 5-6 


4-8—5 

5-2—5-4 

5-5—5-6 

5-5-5-8 

5-7—61 

61—6-2 

6-2—6-3 
6-5—6-6 
45 

68—72 


8-Ö-1 
8-412 


9-7-98 

62 

6-2— 6-3 
4-5—4-7 
5-7—5-9 

cc 

5-5—5-8 


5-7—5-8 
7-5— 7-7 


8-5-8-6 

10—11 

1^-20 

e--6i 


Strmetmrt. 


Cleav.  ma$ ;  gran. 

Fol-mas ;  gran. 
VI :  Cleav.  cryst. 
Small  grouped   cryst: 

Mas. 
Capillary  cr]rstals. 

III:  Acic;  col;  mas. 

III,  cleav:    Div.   colj 

fib ;  mas. 
I:  Capil;  retic;  mas. 

VI,fol! 


Acic;  mas. 

III :  Rad ;  col :  Mas. 

IV. 

III,  cleav :  Mas. 


Streak. 


Gnh-gy;  bnh- 


yw. 
Bk,  shinin 


Dark  iron-bk 


li 


III,  cl.  parallel  with  P ; 
cc" 
VI 


col.  oärallel  ordiveig 
:  Mas. 


Acic ;  col ;  mas. 

III. 

III:  Acic;  fol;  fib;  mas. 

Mas.  and  disseminated. 

Mas ;  seldom  col. 


Mas. 

VI,  cleav :  Mas. 

Coarse  gran.  masses. 


Mas,  thin  films. 
I,  cleav. 

Reniform  masses. 

VI :  Tab.  hexag :  Mas. 

Cryst;  fib.  rad. 


VI :  Gran,  mas. 
in.  Mas. 

III.  Mas. 

I,  cleav  l  gran. 

I :  Fib.j  mas. 
I :  Capil.,  fib.,  mas. 
I:  Cap.,  mas. 
Capillary  cryst. 


Pure  steel-gy 
Lead- . .  steel- 
Bkh.  lead-gy. 

Bkh. 


Bk.         [red. 
Dark  cherry- 

Steel-gy. 

Tin-white. 

Bkh-gy. 

Iron-bk. 
Lead-gy. 

Dark-gy. 


Red. 
Shining. 

[nail,  wh. 
Impressed  by 
Silver-w . .  r. 


Bk.  splend. 

Bk. 

Cochineal-r. 

Bkh.  lead-gy. 


Steel-gy— bk. 
Lead-gy. 


Coppner-red. 
Shining. 

Pale  gjh-bk. 


k 
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ISrr, 


Si^TT 


Atiäa, 


C.  bk:  Gross  firact.  unearthy :  Lostre  sub- 

xnet. 
C.  iron-bk ;  dark  steel-gy :  Op :  Sectile.      jNo  action. 
C.  pale  steel-gy :  Electric  in  thin  laminse. 
C.  lead-gy . .  b :  Soils  a  Utile. 


C.  lead-gy:  Lustre  glistening  submet: 

Sectile. 
C.  pure  steel-gy ;  very  sectile. 

C.  lead-gy . .  steel-gy ;  tarnish :  Lam,  sub- 

flex. 
C.  bkb-,  lead-gy :  Malleable. 

C.  pale-steel-gy — silver-w:  Lam.  elastic: 

Soils  paper. 
C.  lead-gy— cochineal-r. 

C.  tin-w,  gyb ;  tarnish :  Sectile. 

C.  iron-bk— bh. 

C.  iron-bk :  Lns.  met,  met-ad :  Op. 

C.  light  steel-gy . .  silver-w. 

C.  steel-gy:  Sectile. 

C.  tin-w:  Rather  brittle. 

C.  pale  bkh- lead-gy:  light  copper-r.  lar- 

nish ;  ywh. 
C.  iron-bk:  Sectile. 
C.  lead-gy:  Sectile. 
C.  between  tin-w.  and  brass-yw :  Fr.  fine- 

grained :  Easily  frangible. 
C.  lead-gy  . .  b ;  rather  sectile. 


C.  lead-gy  . .  violet. 

C.  lead-gy,  bnh-r,  cochineal-r :  Sbtrp— op. 

C.  lead-gy  . .  steel-gy. 


C.  silver-w . .  lead-gy :  Ductile. 

C.  silver-w,  inciined  to  r ;  subject  to  tar- 
nish. 

C.  tin-w,  splendent — dull. 

C.  iron-bk. 

C.  iron-bk,  steel-gy :  Lnstre  submet. 

C.  iron-bk — lead-gy ; . .  coch.-  red :  L.  met- 
ad.    Trl—op. 

C.  bkh-  lead-gy :  St.  sometimes  shining : 
Sectile. 

C.  steel-gy,  bkh-Iead-gy,  iron-bk :  Brittle. 
C.  pure  lead-gy :  Rather  sectile. 


C.  copper-red:  Ductile:  Malleable. 
C.  silver-w;  gyh-bk.  tarnish.    Malleable. 
C.  gold-yw;  wh:  Sectile;  malleable. 
C.  brass-vw — ^bronze-yw,  and  steel-gy. 
C.pinchbeck-bn;  copper-r— bh.  tarnish: 
BriUle. 


NU.  sol. 
Sul.  fetid  odor. 
Sol.  nit. 
NiL  sol. 


Mkr.  strong  odor. 


Dil  Ute  nit.  sol. 
Hot  nU.  sol. 

t 


iVt/.sol.  red  fumes 


Hot  nit.  sol. 
Sol.  nit. ;  Solution 
white  if  diluted.i 


BlMBf^t. 

Mag ;  fus.  dif. 

Inf. 

Fus.  in  candle ;  bor,  b. 

Fus !     in    candle ;    w. 

fumes. 
On  eh.  fus !  dark  gy.  met. 

glob ;  flame  gnh-b. 
FusI!  on  eh.  odor  of  sol- 

phur. 
Intum,  fus ;  glob.  of  Sil- 

ver. 
Fus!!  vol!  yw.  on  eh. 

Bums,  violet  flame  and 
odor  of  horse  radish. 

Fus  I  ox.  lead  A,  bismuth 
on  char. 

Bor.  amethyst.  e^lob. 

Fus;  fumes  sulph.  &.  ant. 

W.  vapors,  sulph;  w. 
met.  glob. 

Fus !  w.  fumes,  antim. 

Fus !  on  eh.  gnh.  flame, 
vol,  w.  fiunes. 
Fus !  b.  flame,  sulph. 

Fus !  sulph.  and  antim. 

Arsen,  fumes,  fus.  gyh- 
bk.  slag. 

Fus.  Odor  horse-radish, 
blue  flame  on  char., 
rdh-bn. 

Volatile. 

On  char.  fus.  bk.  mass : 
In  glass  tube,  colors 
tube  yellow.  [on  char. 

Odor  horse-radish;  fus! 

Fus!  vol.  yw.  on  char. 

Fus !  fumes  ars.  and  ant. 


Dec.  fus.  b.  flame,  sulph. 

and  antimony  fumes. 

Nit.  sol.  Fus.    in   oxyd.   flame ; 

sulph :  Innis.  in  reda* 
clng  flame. 
Nit.  sol.  Fumes  arsenic  orant. 

Dec.  fus.    Sulph.  odor. 
flnally  on  char.  glob. 
Lead. 
Sol !  nit.  r.  fumes.  Fus. 

Fus. 
Fus. 

NU.  pale-gn.  sol.;  Fus.  Bor.  violet-blae. 
NU.  sol.    except  Odor  e[arlic ;  w.  fumes; 
silica.  I    bh.  flame. 
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DETERHIHATITE  HINBKALOOT. 


jv,»«,/s?«^. 

HW«... 

*.o™. 

Slrnttv. 

Blr..k. 

•Amalgam,  467.  OroJWn- 

3-35 

105-14 

I:  Mas. 

Silv«r-w. 

•Kewkirkiie,  446.    Rid*^ 

3-3-5 

3-8-39 

Insmallneedles. 

mUiU. 

*Zinkenile,  514.   Ani.ora. 

" 

5-a— 5-4 

VI:  Mas. 

« 

6-6-6-8 

VI.,  cleav:Lam.  mas. 

Tin-w. 

-Berthierile,  513. 

[Prim. 
•Native  Arsenic,  475. 

I>»>gprisms,eb.mas. 

Tm-w.'f;:5- 

35 

5-6-5-8 

VI:ImJ[,col.mM. 

•Slromeyeriie.  504. 

3-4 

B2— 63 

Massive  gran. 
I.  Tetiahed.:  mas. 

Shining. 

Gray  Coppcr,  497. 

3-75-4 

41-5 

♦Manganbiende,  529. 

35^ 

3-9—4-1 

I,  cleav  :  Mas. 

Dark-gn. 
Yw,  rdh.bn. 

Blende,  530. 

4—4-1 

I,  cleav  ! 

CoppcrPyriIes.494. 

4—4-2 

II :  Mas. 

Gnh-bk. 

43—14 

I:  Mac. 

Bk. 

Tennantile.  499. 

43-^-5 

I:  Mas. 

Rdh-gy, 

9-4-9-8 

III,  ms. 

Tin-w. 

Magnelic  Pyriies,  489. 
'ÄrsemcalSilv«,476. 

3-5~4'5 

45—47 

VI:  Mas. 

dark  gj-h-bk. 

4 

9-4 

Mam.lam;  mas. 
III;  Ool,  mas. 

Manganiie,«!. 

1-45 

4-3—44 

Rdh.bn,  bkb. 

Platinum,  459. 

16—19 

Irreg.  masses,  grains. 

Sleel-gray. 

Scybeniie,  301.         Prim. 

4-5 

3—3-1 

Folfmaa. 

Pale,  rdh-bn. 

Mslive  IroQ,  458. 

7-3—7-8 

I:  Maf. 

Bhining. 

Brown  Iroa  Ore,  451. 

4-5— 5-3 

3-9-4 

111;  Mam,boi,  mas. 

Ywh-bu. 

VI,  Heiag.  table!.  füU 

11-8-12-5 

Grains.  rad.  slmclure. 

^ItSr"- 

Ctkhionile,  455.       Prim. 

5—5-5 

4-4-^-8 

VI,  cleav:  Mas. 

Hausmann  ile,  437. 

4-7-^8 

II:  Mas. 

Chesnut-bn. 

Ytiru-Culurobiie,  433. 

5-3-5^5 

Gy. 

"Nkltcl  Slibine,  477. 

6-4—6-5 

I:  Mas. 

■While  Nickel,  480. 

I :  Mas,               [mas 
111 ;  Coarse  cd  ■,  Tarn ; 

Wolfram,  436.           Prim 

7-1— 7'4 

Dark  rdh-bn. 

Leucopyrile,  482. 

" 

T3— 7-4 

III:   Mas. 

Qyh-bk. 

Copper  Nickel,  479, 
•Arsenid  of   Alanganese, 

488. 
Chromic  Iron,  447.    Strp. 

'■ 

7-6-7-7 

III :  Mas. 

Pale  bnh-bk. 

5—5-51 

5-5-^6 

Boi;  mas. 

S-6 

4-3-^5 

I;  oci.crysl:  Mas. 

Bn. 

Nickel  Glance,  481. 

" 

6-6-3 

I:  Lam;  mas. 

Cobaltine,  485.          Prim 

" 

6-2-6-4 

I;  Mas. 

Gyh-bk. 

•CobaltPyriies,4S7.i'rtm 

'1 

6-3-64 

I:  Mas. 

■Teraraenidt.fCob9U,486. 

6— 67 

Radiaied, 

Dull  lead-gy. 

•Pitchblende,  135. 

6-4-6-5 

Mas,  bot,  grains. 

Bk.            ^^ 

•ÄntimoQial  Nickel,  478. 

Thin  hejcag.  plales. 

Rdh-bn. 

Psiloraelan9,439. 

5-G 

4—4-4 

Bot,  mas. 

Bnh-bk,  Silin. 

Colninbile,  434.         Prim. 

" 

5-9—8 

III:  Mas. 

Dark  rdh-bn, 
bnh-bk. 

Yeniie,  450.               PHn. 

5-b-e 

38-4 

III :  Cöl,  mas. 

Darf"gyh-t>ki 

Mwpickel,  483,          Prim. 

6—6-3 

III ;  Ma.^. 

SpecDlar  fron,  453. 
Magneüc  Iron  Ore,  453. 

55-^-5 

4-5—5-1 

VI:  Gran,  mas. 

Cherry-red, 
Bk.   [rdh-bn. 

" 

5—51 

I.  mas. 

Prankliriite,  454.       Prim. 

'■ 

4-8—5-1 

1:  Mas. 

Dark  rdh-ba. 

Smalitne,  481. 

55      • 

64-65 

1:  Imit;  mas. 

Gyh-bk. 

*Mohsile,456.            Prim 

6-65 

VI. ;  oftea  iwins. 

WWle  Iron  Pyrilcs,  490. 
•Brauniie,  43S. 

46—19 

II:  Rad:  ciesls:maa 

Gyh,  bnh-bk. 

4'9— 4-9 

I:Mas. 

Bnh-bk. 

Iron  Pjriles,  491. 

48-5-1 

.  Imii.  m«s.   [striaicd 

Bnh-bk. 

*Pal>-migQile,  43i.    Prim. 

65 

47—19 

11;  crystals  long  and 

Dark-bn. 

Iridium,  460.       plalinvm. 

6—7 

19—21 

VI ;  Grains. 

CLAS8  ENTOOAA. 
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C.  sUyer-w:  Brittle. 

C.  brUliant-bk :  Lostre  met.,  splendent. 

C.  slecl-gy. 


-I 


JteUs. 


C.  tin-w:  Rather  brittle. 
C.  dark  steel-gy,  gyh-b,-  pinchbeck-bn ; 
often  iridescent.  rBrittle. 

C.  tin-w,  lead-gy,  tamishes  to  darlc-gray : 
C.  steel-gj:  Sectile. 
C.  steel-^ . .  inyi-bk :  Rather  briule. 
C.  irtm-DK]  tamish  bn :  L.  submet. 
C.  bo,  M[ :  Tri— op :  L.  submet. 
C.  braas-yw;  ofteD  tamished. 
C.  steel-gj.  3rwh :  Briule. 
C.  bkh-leaa-g^ ;  tarnish  dark-gy. 
C.  silFer-w,  iin-w. 

C.  broQze  jtw  . .  copper-r. 

C.  silver-w ;  tamisaed  ollen  bkh :  Sectile. 

C.  dark  steel-gy . .  iron-bk :  Sbtrl — op. 

C.  perfect  steel-gy :  Ductile. 

C.  idh-bn :  Lostre  submet — ^pearly. 

C.  iron-gy:  Acts  on  the  magnet ;  malleable. 

C.  bn,  DKh-fan,  ywh-bn:   Sbtrp-^op;  not 

C.  w,  syh-w:  Brittle.        [act  on  magnet. 

C.  steel-gy — silver-w :  Malleable. 

C.  dark  iron-bk :  Op:  Brittle ;  slightly  mag. 

C.  bnh-bk. 

C.  bk  :  Op:  Lustre  snbmet. 

C.  steel-gy . .  dlver-w :  Britile. 

C.  tin-w. 

C.  dark-gyh — ^bnh-bk :  Op. 

C.  silver-w  . .  steel-gy :  Brittle. 

C.  copper-red :  Brittle. 
C.  gyn-w. 

[mag. 
C.  iron-bk . .  bnh  :  Brittle :  OAen  slightly 
C.  silver-w,  steel-gy. 

C.  silver-w,  rdh. 

C.  pale  steel-gy,  rdh ;  tarnish  copper  red. 
C.  tead-gy  . .  steel-gy. 
C.  gyh,  bnh,  velvet-bk :  Lus.  submet,  dull. 
C.  liffht  copper-r  . .  violet :  Lustre  splend. 
C.  bk,  gyh---dark  steel-gy :  Brittle. 
C.  gyh,  bnh-bk ;  bk  :  Lustre  submet. 

[submet. 
C.  iron-bk . .  dark  gyh,  bnh :  Brittle.  Lus. 
C.  silver-w . .  steel-gy :  Brittle. 
C.  daik  steel-gy— iron-bk. 
C.  iion-bk ;  aitract.  by  mag. 

C.  iron-bk:  Acts  on  the  needle.  ^ 

C.  tin-w . .  steel-gy. 

C.  iron-bk. 

C.  Dale  bronze-3rw;  gnh,  gyh:  Brittle. 
C.  dark  bnh-bk :  Lustre  sobmet :  Brittle. 
G.  liffht  bronze-yellow.         [met,  splend. 
C.  bk :  Fractore  briUiant :  Lustre  sub- 
C.  tin-w,  pale  steel-gy :  Brittle. 


NU.  sol. 


[copper  plate. 
Sol.  nU,    silvers 

Pulv.  mur,  fetid. 
NU,  feüd. 
Sul.  nü,  gn. 


Dilute  nü.  sol. 


Hot  nü-mur,  sol. 


Blotppipt. 


Sol.  streng  mur. 
Hot  mur.  üdor. 
No  actjon. 


Gn.  coating  nü. 


Mur.  sol.  odor. 


Sol.  mur.  odor. 
Sol.  nü. 
Hot  mur.  sol. 
Hot  mur.  sol. 

Hot  mur.  sol. 
Pulv.,  red  fumes 
nü. 

Nü,  sol. 

Hot  mur.  odor. 

Sol.  hot.  nü.  ex- 

[ceptsul. 


Mercury  vol. 


Ftts.  in  candle;  before 

blowpipe  vol. 
Fus !  w.  fumes. 
Fus!  fumes  of  ant.  bk. 
slag.mag.   [w.  fumes. 
Garlic  odor,  bh.  flame ; 
Fus! 

Fus ;  fumes  arsen,  ant. 
Fus.  dif ! !  [fumes. 

Infus,   strong  heat,  w. 
On  char.  fus.  dif. 
Salph.  fumes ;  fus.  bk. 
Arsen.  fumes,blue  flame. 
Fumes  ant;   gy.   glob; 
flnally  glob.  of  silver. 
Sulph.  odor ;  fus. 
Garlic  odor ;  fus,  glob. 
Infus  j  jBor.  violet-b.  glob. 
Infus. 
Infus. 

Bk.  and  magnetic.  Infus. 

In  tube  red  ring  of  seien. 

Infus ;  wlth  sufyhur^  fus. 

Unallered.  [glob. 

Oxyd,  flame,  amethyst 

Inf.  Bor.  sol. 

Partly  vol ;  w.  on  char. 

Arsen. :  Phos.hiii. glass. 

Dec.fus.dif ;  Äör.gn.bead 

Fus.no  arsen.odor.  Phos. 
deep-red  glob. 

On  char.  fus;  arsen.  odor. 

Bumsb.  flame;  falls  to 
powder ;  high  heat  ars. 

Inf:  Bor.  finc  gn;  fus.dif. 

Dec!,  Sul.  arsen.  sub- 
limes in  glass  tube. 

On  char.  arsen;  bk.  glob. 
mag ;  Bor.  b.  glob. 

Dec !  on  eh.  Bar.  b.,  sul. 

Onch.ars;  yw.  coating. 

Infus :  Bor.  gray  scoria. 

Antimony  sublimes. 

Bor^  violet. 

Infus :  Bor.  fus.  dif. 

Fos.  glob.  mag. 
On  char.  glob.  mag. 
Infus  :  Bor.  gn.  glass. 
Infus :  Bor.  oxyd.  flame. 
rdh.  gla.ss.        [fumes. 
Infus,  high    heat,   zinc 
Arsen,  odor,  fus.  ^b-bk. 
pearl;  mag:  jBor.b.glass. 

Sulph.  f\imes. 

[heat  fus. 
Odor  of  sulph.,  r.,at  high 
Inf.  Bor.ws\z<A.  glob. 
Wlth  ni/re,  strong  odor. 
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DETERMINATIVE  MINERALOGY. 


ARRANGEMENT    OF   THE    SPECIES    IN   CLASS    II.,  SECTION    II.,  AC- 
CORDING  TO  THEIR  SPECIFIC  ORAVITIES. 


Plnmbago, 

Hisingerite, 

Seybertiie, 

Newkirkite, 

Yenite, 

Brown  Iron  Ore, 

Manganblende, 

Blende, 

Copper  Pyrites, 

Psuomelane, 

Sternbergite, 

Olivenite, 

Gray  Copper  Ore, 

Tin  Pyrites, 


2 — 2- 1  .Manganiie, 
3 — 3-1  CJiromic  Iron, 
"       Tennantite, 

3-8— 3-9  Crichtonite, 
3-8— 4  Gray  Antlmony, 
3-9-^  Varvacite, 

3-9— 41  Magnetic  Pyrites, 
4 — i'  1  Molybdenite, 
4— 4-2j  White  Iron  Pyrites, 
4 — 4*4:  Hausmannite, 

41— 4*3  Polymignite, 

"       Braunite, 

4'1 — 5  Pyroliisite, 

4*3— 4*4' Specular  Iron, 


4-4— 4-8 
4-^— 4-7 


u 


4-8— 51 
5-2— 6-4 

IC 

5a-6-5 
5-5— 66 


4*3 — 4*4  Franklinite, 
4a— 4-5  Miargyrite, 

Zinkenite, 

Yttro-Colombite, 

Rionite, 

Antimon.  SuPt  Silver, 

Arsenid  of  Mang.         " 
4-5— 4-8|Jame8onite,  5*5— 5*8 

46— 4-9  Vitreons  Copper,  " 

47— 4-8 Native  Arsenic,  6-6— 5-8 
4-7— 4-9  Graphic  Tellurium,5-7— 5-8 
4-8— 4-9  Bournonite.  " 

4&-6  Dark  Red  Silvcr,     5-7-5-9 
4*8— 51  Native  Telluriam,  5'7— €1 


IC 


CLASS    III.     HYPOGiEA. 


JWmm  tf  Sp^ie*. 

Hardne»$. 

5)p.  Grmo. 

Stnuture. 

Strtak. 

•Scheererite,  541. 

Soft 

0-65 

Cr3rst.    grains  ;    small 
acic.  cryst. 

Pearly. 

Mineral  Caoutchouc,  543. 

Soft 

09—1-25 

Resinous. 

Bitumen,  544. 
Retinite,  542. 

0-2 
1&-2 

107-116 
11—1-15 

Solid  or  liquid. 
Roundish  ma^ses. 

Resinous. 
Sub-resinons. 

Bituminous  Goal,  545. 
Anthracite,  546. 

1—25 
2—2-5 

1-2-1-5 
1-4 

Resinous. 
Submet . .  res. 

Amber,  540. 

cc 

1     1-1 

Res. 

*MelIite,539.  Brown  cool. 

IC 

1-5—1-6 

11:  Mas. 

Res. .Vit. 

BXPLANATION  OF  THE  ABBREVIATIONS  WHICH  HAVE  BEEN  EM- 
PLOTED,  AND  OF  THE  MANNER  OF  USING  THE  PRECEDING  CLA8- 
8IFICATI0NS. 

117.  The  italicized  words  followin^  die  names  of  the  species,  point 
cmt,  very  geuerally,  the  kind  of  stracta  in  which  the  species  occur,  and 
also,  in  some  instances,  the  associated  mineraJs.  We  have  omitted, 
however,  any  Statement  of  the  rock,  when  the  species  are  found  in 
both  primary  and  secondary  strata.  The  abbreviations  employed 
are  as  follow :  ^ 

Prlm.         Primitive.         iVolc.  Volcanic.  IGran.         Granite. 

Amyg.        Amygdaloidal.  |Serp.  Serpentine.        jLimest.      Limestone. 

The  Roman  numerals  in  the  column  of  structure  designate  tlie 
crystallographic  class  to  which  the  species  belong,  as  follows : 

I.  Monometrica.     im.  Trimetrica.       |V.  Tiiclinata. 

II.  Dimotrlca.        IIV.  MoDocllnaia.     IVL  Tetraxona. 


CLASS  HTPOOJSA. 
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Variegated  Copper,   6—6*1 

Nickel  Glance,  6—6*3 

Mispickel, 

Acicular  Bismutb,  61— ^'2 

Arsenical  Antimony,      6*3 

Britrle  Silver  Ore,  6*3-6-3 

Polybasite, 

Stromeyerite, 

CobaltiDe, 

Cobalt  Writes, 

Nickel  SUbine, 

Pitchblende, 

Sulphnret  Bismutb,  6*5—6*6 

Terarsenid  of Cobalt.6'6-6'7 

Native AmimoDy,  66— 6*8 

Claustbalite.  6*8—7*3 

Foliated  Teiluriam,  7—7*1 

Vitreous  Silver,      7*J — 7*4 

Wolfram,  " 


tc 

6*3-*64 
6*3-6*4 
6*4—6-5 


Leucopyrite,  7*3 — ^7*4 

Molybdic  Süver,  7-3—8 
Columbite,  " 

Nalive  Iran,  TS— 78 

Telluric  Bismuth,  7-&-T6 
Galena,  7&— 77 

Cinnabar,  8—81 

PitelluretofLead,  81—8-3 
Telluric  Silver,  8*413 

Cobaltic  Galena,  8-4—8*5 
Native  Copjper,  8-^—8*6 
Arsenical  Silver,  9*4 

Antimonial  Silver,  9*4—9*8 
Auro-Tellurite,         10—11 
Native  SUver, 
Amalgam,  10*5—14 

Native  Lead,  11— 13| 

Palladium,  11-8— 13*5' 

Native  Mercury,        13— 14| 


NaUve  Gold, 

Platiitum, 

Iridium, 


13-30 
16—19 
1»-SI 


Minerals  in  ikis  sub-sedum, 
wkose  tpeciJU  gravities 
kave  not  betn  deUrmined, 

lodic  Silver. 
Flexible  Silver  Ore. 

fismuthic  Silver. 
eather  Ore  of  Lead. 
Eucairite. 
Capillanr  Pyrites. 
Berthiente. 
Selenpalladite. 
Wbite  Nickel. 
Antimonial  Nickel. 
Mohsite. 


■*•• 


CLASS    III.     HYPOGÄA. 


C»/»r,  DiapkoMHtjß,  Sre, 


C.  w :  Peel  not  greasy ;  Friable. 


G.  bkh-bn:  Sbtrl— op:  Elastic,  flexiMe. 

C.  bk,  bnh,  rdh,  jtw  :  Fractnre  conchoidal. 
0.  light,  3rwh-bn,  gn,  3rw,  r,  bn  \  striped : 

Sbtrp— op. 
C.  and  St.  Dk.  or  bn :  Opaque. 
C.  bk,  bnh ;  oilen  irisediy  tamished  :  Op. 

C.  yw,  r,  bn,  w ;  Trp— tri. 

C.  honey-3rw;  rdh,  bnh :  St.  w:  Trp— tri. 
Sectile. 


BUwpipt, 

Inflames !  bums  witli 
much  smoke ;  majr  be 
iYised  into  an  oily  Iiq'd. 

Bums  with  yw.  flame, 
biluminous  odor. 

Inflames !  bitum.  odor. 

Inflames,  peculiar  fra« 
grant  oaor. 

Bums  with  much  flame. 

Bums  with  little  or  no 
flame. 

Bnrns  with  yw.  flame 
and  agreeable  odor. 

Not  inflam.,  blackens  in 
candle,  decomposed  in 
boiling  water. 


The 

foUowing  are  the  exj 

tions: 

lALStre, 

Ad.                    Adamantine.* 
Met.                  Metallic. 
P'ly,  P'rly.        Pearly. 
Res.                    Resinous. 
Splend.              Splendent. 
Submet.             äubmetallic. 
Vit.                    Vitreous. 

Cleavage. 

Dist. 

Ind. 

Perf. 

Imp. 

Fjn. 

Cleav. 

Dislinct. 
Indistinct. 
Perfect. 
Imperfect. 
Eminent. 
•  Cleavable. 

explanations  of  the  remaining  abbrevia« 


Sirudure, 


Agg,  aggreg. 

Aggregated. 

Bot. 

Botryoidal. 

Col. 

Columnar. 

Cryst. 
Del. 

Crystalline. 
Deliquescent. 

Div. 

Divergent. 

Efil. 

Efflorescent. 

Fib. 

Pibrous. 

Fol. 

FoUated. 

Imit. 

Imitative. 

Mam. 

Mammillary. 

Mas. 

OranuUirlf  mtLSsive  and 

amorphous. 

Pulv. 

Pulverulent. 

Rad. 

Radiated. 

Ren. 

EenUbraL 
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StaUc 

Stalactitic. 

8tel. 

Stellalar. 

Tab. 

Tabular. 

ColOTj^. 

C. 

Color. 

B,bh. 

Blue,  bluish. 

Bo,  bnh. 

Brown,  brownisb. 

Bk,bkh. 

Black,  blackish. 

Gn,  gnh. 

Green,  greenisb. 

f'rS."- 

Gray,  gravisb. 
Red,  reddlsb. 

Yw,  ywb. 

Yellow,  yellowisb. 

W,wh. 

Wbite,  wbitisb. 

Op. 

Opaque. 

Tri. 

Translucent. 

Sbcrl. 

Sublranslucent. 

Trp. 

Transparent 

Trpncy. 

Transparency. 

Sbtrp. 

Subtransparent. 

St. 

Streak. 

T. 

Taste. 

Pr. 

Fractare. 

Sect. 

Sectile. 

Argü. 

ArgUlaceous. 

Lam. 

L^miinse. 

Plex. 

Flexible. 

Acids. 

jllkr. 

Muriatic  acld. 

NU. 

Nitric  add. 

Sul. 

Sulpboric  acid. 

Ef. 

Effervescence. 

Sol. 

Insol. 

Gkl,  ^lat 

Precip. 

Sil. 

Sol. 

Decomp. 

Exc'L 

Pulv. 


fTbert-) 
r  ifeiiti.^ 


Cbar. 

Bor. 

Soda, 

Phos. 

Pus,  inftis. 

Dif. 

Vol. 

mJCC 

Defl. 

Det. 

Ezf. 

Int,  intom. 

Glob. 

Vesic. 

Unalt. 

Bkns. 

Mag. 

Phos. 
Solpb. 
Ars,  arsen. 

Ant 


Solable. 

Insolnble. 

Gelatinize. 

Precipitate. 

SiUca. 

Solphnr. 

Decomposed. 

Except 

Polverized. 

JBlowptpe, 

Cbarcoal. 

Borax. 

Garbonate  of  Soda. 

Salt  of  Phosphoros. 

Fusible,  infnsible. 

Difficolt,  difficuUly. 

Volatüe. 

Decrepitate. 

Deflagrales. 

Detonate. 

Exfoliate. 

Intomesce. 

Globular. 

Vesicular. 

Unaltered. 

Blackens. 

Magnetic,  or  capable  of 
acting  on  mag.  needle. 

Phospborescent.     [odor. 

Solpborous   Aimes  and 

Arsenical  fomes  and  al- 
liaceons  odor. 

Fomes  of  antimony. 


The  interjectional  mark  (!)  following  a  word,  is  equivalent  to 
the  intensive  adverb  very;  it  is  a  Substitute  for  the  word  easüy^ 
when  following/imfrZe ;  when  doubled,  as,  (!!),  the  assertion  is 
still  stronger.  The  latter,  employed  as  follows,  f%is,  dif  ff,  implies 
that  fusion  takes  place  on  the  edges  only. 

An  asterisk  has  been  affixed  to  the  names  of  species  not  known 
to  be  American. 

The  expression,  fol  I,  designates  a  highly  foliated  structure,  and 
very  easily  separable  laminsß,  as  in  mica. 

Pol.^  a  highly  foliated  structure,  but  laminsß  less  easily  separable ; 
as  anhydrite,  native  nmgnesia. 

Cleav !,  an  eminent  cleavage ;  as  in  calcareous  spar,  galena, 
^  Cleav.,  cleavage  obtainable,  but  with  less  facility ;  as  in  celes- 
tine,  spathic  iron. 

The  colors  of  usual  occurrence  in  a  particular  species  are  sepa- 
rated  from  those  of  occasional  occurrence  by  a  semicolon  (;).  Two 
dots*,  as  . . ,  between  two  colors,  signifies  inclining  to,  as  w  . .  r, 
white  inclinififf  to  red ;  and  when  written  ; . .  it  is  to  be  under- 
stood  as  signifying,  sometimes  inclining  to;  w ; . .  pale  r,  white, 
sometimes  inclining  to  pale  red. 

118.  The  translations  of  a  few  examples  of  these  abbreviated  ex- 
pressions  will  suffice  to  render  the  whole  easily  intelligible. 

Species  Spathic  Jron,  p.  126. 
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Color  yellowish-^ay,  ash-gray,  or  greenish-gray:  sometimes  red- 
dish.  Subtranslucent.  Pulverized  it  effervesces  with  nitric  acid. 
Before  the  blowpipe  it  blackens,  and  becomes  capable  of  inäuencing 
the  mamietic  needle,  but  it  does  not  fuse.  With  borax  it  forms  a 
green  gTobule. 

Species  Camptonite,  p.  130. 

Color  white :  Subtransparent — translucent.  When  pulverized  it 
gelatinizes  in  nitric  and  muriatie  acid.  Before  the  blowpipe  it  intu- 
mesces,  becomes  opaque,  and  fuses  into  a  vesicular  globule. 

Species  Axinite^  p.  134. 

Color  clove-brown ;  sometimes  inclinin^  to  plumb-bhie  and  pearl- 
gray.  Transparent — subtranslucent.  Easily  fusible  before  the  blow- 
pipe, with  intumescence,  into  a  dark  green  glass. 

Species  Quart z,  p.  134. 

Infiisible  alone.  With  soda  it  fuses  easily,  attended  with  efferves- 
cence,  into  a  transparent  glass. 

Species  Tapaz,  p.  134. 

Infusible  alone.  With  borax  it  slowly  forms  a  transparent  glass. 

Species  Pyromorphite^  p.  140. 

Color  green  or  brown,  sometimes  gray.  Streak  yellow.  Sub- 
transparent— subtranslucent.  Soluble  in  hot  nitric  acid,  without 
eflervescence.  Fusible,  on  charcoal,  into  a  globule,  which  assumes 
a  crystalline  form  on  cooling. 

The  above  examples  are  probably  sufficient  to  elucidate  the  ab- 
breviated  expressions. 

119.  The  manner  of  using  these  classifications  may  be  illustra- 
ted  by  an  example  in  each.  The  obvious  characters  of  the  speci- 
men  selected  for  illustrating  the  Classification,  dependent  on  crys- 
tallography,  may  be  suppos^  to  be  as  foUow : 

Crystalline  form^  according  to  the  indications  of  secondary 
planes^  a  right  Square  prism,  or  octahedron  ;  cleavage  distinct 
parallel  with  M,  out  not  ea^ly  obtained.  Lustre  scarcely  shining 
— vitreous  inclining  to  pearly;  hardness  abotU  5^5  ;  specific  grav- 
üy  less  than  3-5,  as  determined  by  the  hand  tnerely.*  Color 
grayish-white.     Streak  grayish-tahite.     Subtranslucent. 

From  the  character  of  its  cry^tallization  and  its  lustre,  the  spe- 
cies belongs  to  the  class  Dimetrica,  and  section  unmetallic.  We  pass 
on  to  those  whose  hardness  is  about  the  same  with  the  specimen 
imder  examination.  The  first  we  may  examine  is  Humboldtüite^ 
which  has  a  hardness  represented  by  5.  This  species,  however, 
disagrees  in  color.  Hav^mannite  has  too  high  specific  gravity, 
and  difierent  cleavage,  lustre,  and  color.  Scapolite  agrees  in  spe- 
cific gravity,  that  is,  as  far  as  can  be  determined  by  the  hand;  also 
in  cleavage,  lustre,  color,  and  streak.  Our  specimen,  therefore,  be- 
longs to  Ulis  species.  This  may  be  rendered  more  certain,  if  there 
is  a  doubt,  by  examining  the  characters  of  the  species  that  follow 

•  This  method  of  approximale  determination  requires  but  little  dclicacy  of  feelinff, 
judgment»  or  practice.  and  freqaently  by  the  use  of  it  the  longer  Operation  with  bal- 
ances  may  be  aroided. 
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it,  and  by  determining  accurately,  if  desired,  its  sptK^ific  gravity. 
In  general,  an  accurate  knowledge  of  this  last  character  will  not  be 
necessary,  and  seldom  will  there  be  required  aiiy  thing  more  than 
an  approximate  measurement  of  the  inclinations  of  primary  planes. 
When  an  uncertainty  remains,  after  examining  all  the  characters, 
the  extended  descriptions  of  those  species  between  which  the  doubt 
lies,  ffiven  in  the  descriptive  part  of  this  treatise,  may  be  consulted. 

I2D.  For  an  exemplification  of  the  method  oif  using  the  second 
of  the  artificial  Classification,  we  may  select  a  specimen  which  has 
the  foUowing  characters :  Tasteless  ;  a  grayish-green  color ;  white 
streak ;  vüreous  lustre,  somewhat  inclining  to  pearly ;  subtranslu- 
Cent;  hardness  about  5-6/  strticture  imperfectly  crystalline,  but 
sufficiently  distinct  to  evince  that  it  does  not  belong  to  either  of  the 
twofirst  crystallographic  classes.*  The  specimen  is  from  a  prim- 
itive rock.  A  preliminary  trial  with  hot  acids  afibrds  no  action, 
but  with  ihe  blowpipe  fusion  may  be  obtained.  A  trial  with  the 
hfiind  merely,  shows  that  its  specific  gravity  is  not  as  high  as  4. 

This  species  evidently  belongs  to  the  class  EntogcBa^  to  the  sec- 
tion  unmetallic,  since  its  lustre  is  not  metallic,  and  the  subsection 
A;  in  which  the  species  have  a  white  or  grayish  streak.  We  therc- 
fore  turn  to  this  subsection,  page  124,  and  pass  on  tili  we  arrive 
at  those  species  in  which  the  hardness  is  about  that  above  given. 
We  may  commence  our  comparative  examination  witli  the  species 
ncUrolite,  in  which  H.=4-5 — 5-5.  From  this  and  the  foUowing  spe- 
cies, Poohnahlite,  it  is  excluded  by  its  color,  and  also  by  its  occur- 
rence  in  primitive  rocks.  Its  color,  besides  other  characters,  ex- 
cludes  it  from  the  five  following  species.  From  the  next,  triphy- 
line,  it  difiers  in  lustre  and  its  solubility  with  acids.  Its  color  and 
occurrence  in  primitive  rocks,  distin^ish  it  from  the  four  follow- 
ing species :  its  specific  ^avity  and  blowpipe  characters  from  cala- 
fnine  ;  its  lustre  and  action  with  acids  and  the  blowpipe  from  dath- 
olite ;  its  color  and  action  with  acids  and  the  blowpipe  from  sphene; 
(passing  by  some  species  of  different  color,)  it  difiers  from  Troostiie 
and  Yttro-Columbite  in  specific  gravity,  and  other  characters ;  with 
Hornblende  the  similarity  is  close,  but  it  differs  in  its  fusibility.  It 
is  distinct  from  lazulüe  m  color.  With  pyroxene  it  agrees  in  being 
found  sometimes  in  primitive  rocks,  in  specific  gravity  below  4,  in 
structure,  in  lustre  vitreous  inclining  to  pearly,  in  color,  in  diaph- 
aneity,  and  in  its  action  with  acids  and  the  blowpipe.  It  is  there- 
fore  obviously  a  specimen  of  this  species.  To  remove  all  doubt, 
some  of  the  foUowing  species  might  be  examined,  and  the  füll  de- 
scriptions of  the  species  consulted,  if  necessary ;  and  also  we  might 
determine  with  more  accuracy  the  specific  spravity.  By  using  all 
the  characters  given,  it  is  believed  that  in  dl  instances,  excepting 
in  cases  of  decomposed  species,  this  Classification  will  suffice  for  the 
determination  of  minerals. 


*  Frequently  we  may  decide  thal  a  mineral  does  uot  belong  to  one,  two,  of  more 
of  the  crystallogpraphic  classes,  when  we  cannot  determine  as  to  the  partieular  class. 
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DESCRIPTIVE  MINERALOGY. 


A   TABULAR   VIEW 

OP   THE 

NATURAL  CLASSIFICATION  OF  MINERALS.* 


CLASS  I -EPIG.EA, 


ORDER  I.    RHEUTINEA. 
Genus  1.    Aer. 

Gaseaus. 

Sp.  1.  A.  terrenus,  Carhuretted  Hydrogen. 

2.  A.  Hydrogenicus,  Hydrogen. 

3.  A.  phosphoricus,  Phosvhurettcd  Hydrogen, 

4.  A.  fetidus,  Sulphuretted  Hydrogen. 

5.  A.  azoticus,  Nürogen. 

6.  A.  Atmosphericus,  Aimospheric  Air. 

7.  A.  Carbonicus,  Carbonic  Acid. 

8.  A.  Sulphurosus,  Sul])hurous  Acid. 

9.  A.  muriaticus,  Muriatic  Acid, 

Genus  2.  AauA. 

Liquid. 

Sp.  1.  A.  limpida,  Water. 

2.  A.  Sulphürica,  Sulphuric  Acid. 


*  An  explanation  of  the  names  of  the  classes  and  ordcrs,  and  their  charactcrs,  have 
bcen  given  in  M  113  and  114. 
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ORDER  IL    STERINEA. 


Genus  1.    Acidum. 

H=l— 2.    G=1.4— 3.7.     TYisUweak. 

Sp.  1.  A.  Boracicum,  Baracic  Acid. 

2.  A.  ArsenosuiUi  •*    Arsenous  Acid* 

Genus  2.     Borax. 

H=»-2.5.    0=1.7—1.8.     T\isU  sweetisk  alkaline. 

Sp.  1.  B.  obliquus,  Borax. 

Grenus  3.    Alumen. 

H==Ä— 3.    0=1.5—1.9.     TasUstfpiU. 

Sp.  1.  A.  officinale,  Native  Alum. 

2.  A.  volcanicum,  Sol/atarite. 

3.  A.  Magnesicum,  Magnesian  Altim. 

4.  A.  Ammoniacum,  Ammonia  Alum. 

Genus  4.     Natron. 

H=l— 3.    0=1.4—2.2.     Taste  alkaline. 

Sp.  1.  N.  Gay-Lussianum,  Gay-Lussite. 

2.  N.  eflorescens,  Natron. 

3.  N.  permanens,  Trona. 

Genus  5.     Sal. 

H=2.    0=2.2—2.3.     7\istepurely  saline. 

Sp.  1.  S.  cubicum,  Common  Salt. 

Genus  6.    Picralum.* 

Hasl.5— 2.5.    Gsl.4— 2.8.     Taste  saline  and  bitUr. 

Sp.  1.  P.  Glauberium,  Glauber^s  Salt. 

2.  P.  Thenardianum,  Thenardite. 

3.  P.  rhombicum,  Epsom,  Salt. 

4.  P.  Reussii,  Reussite. 

5.  P.  volcanicum,  Mascagnine. 

6.  P.  Vesuvianum,  Aphthitalite. 

7.  P.  octahedrum,  Sal-Amm^miac. 

8.  P.  deliquescens,  Nitrate  of  Magnesia. 

9.  P.  tenellum,  Nitrate  of  Lime. 

*  ntKp^,  bitter,  and  aX(,  soll.    The  aspirate  bas  been  dropped  in  the  composition 
of  this  and  timilar  words,  for  the  sake  of  euphony. 
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Genus  7.     Nitrüm. 

H=1.5— 2.    G=1.9— 2.1.     TasU  cooling  and  saline. 

Sp.  1.  N.  rhombohedrum,  Nitrate  of  Soda. 

2.  N.  rhombicum,  Nitrate  of  Potash. 

Genus  8.     Vitriolum. 

H=2— 2.5.    Gr=1.8 — 3.2.     Taste  aslringent  and  metaUic  ;  juiuseaiu, 

Sp.  1.  V.  Martiale.*  Copperas. 

2.  V.  hexa^onum,  White  Copperas. 

3.  V.  parasiticum,  Yellow  Uopperas. 

4.  V.  Cyprium,  Blue  Vitriol. 
6.  V.  Zincicum,  White  Vitriol. 

6.  V.  Cobalticum,  Cobalt  Vitriol. 

7.  V.  Uranicum,  Johannite. 

8.  V.  bicolor,  Botryogen. 

Genus  9.     G^alum.I 

H=2.5— 3.5.    Q==2.7— 2.9.     TasUtoeaJc, 

Sp.  1.  G.  obliquum,  Glauberite. 

2.  G.  columnare.  Polyhalite. 


CLASS  II  — ENTOGjEA. 


ORDER  L    HALINEA. 
Genus  1.     Astasialus.I 

H=1.5— 9.    Q=l — ^2.5.    Decomposed  in  tkeßame  of  a  candle. 

Sp.  1.  A.  phytogeneus.§  Oxalate  of  Lime. 

Genus  2.     Cryalus.I1 

H=2.25— 2.5.    G=2.9— 3.    Fusible  in  ihe  fiame  of  a  candU, 

Sp.  1.  C.  fusilis,  Cryolite. 


*  The  salte  of  iron  were  termed  Martial  by  the  alchemists,  from  Mars,  the  alche- 
mistic  name  of  iron. 

t  ra<a,  earth^  and  XXp,  saU^  in  alluslon  to  the  composition  and  slight  solubility  of  the 
species. 

t  'Aarrnnt^  wisUible ;  alludes  to  the  facility  with  which  the  species  is  decomposed. 

§  ^T9Ytvt»ft  originating  from  plants ;  the  species  is  supposed  to  be  of  vegetable 
ori^n. 

II  Kf40f,  ice^  and  aXp,  saU;  from  the  ready  fusibility  of  the  mineral. 
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Genus  3.    Aluminvs. 

H=5.    0=9.7—2.8. 

Sp.  1.  A.  rhombohedrus,  Alum  Stone, 

Genus  4.    Fluellus. 

H=4— 5.5.    Qr=3.9-^.4. 

Sp.  1.  F.  pyramidalis,  Fluellite. 

2.  F.  octahednis,  Fluor  Spar. 

3.  F.  hexagonus,  Apatite. 

4.  F.  obliquus,  Wagnerite. 

5.  F.  rhombicus,  Herderite. 

6.  F.  Childreniiy  Childrenite. 

Genus  5.    Astralus.* 

H=3.5— 4.    Q=3.3 — ^3.4.    Möstly  steüularlf  and  kemispkericaüy  columnar, 

Sp.  1.  S.  rhombicus,  Wavellite. 

Genus  6.    GrPSALUs.t 

H=l.&— 3.5.    G=2.3 — 3.     One  ar  more  cleavages  very  perfed  and  easily  obtained, 

Contain  Urne. 

Sp.  1.  G.  stellatus,  Pharmacolite. 

2.  G.  rhombicus,  Haidingerite. 

3.  G.  rhomboideus,  Oypsum. 

4.  G.  rectan^lus,  Anhydrite. 
6.  G.  Ck)balticus,  Ro9elite. 

6.  G.  fiisilis,  Hydroboracite. 

Genus  7.    CALcius.t 

H==S.5— 4.    G:=S.&-^.3.    OnUainUme. 

Sp.  1.  C.  rhombohedrus,  Calcareous  Spar. 

2.  C.  rhombicus,  Arragonite. 

3.  G.  Dolomaßi,  Dolomite. 

4.  C.  decolorans,  Ankerüe. 

Genus  8.    Magnesialus. 

H=::l— 4.5.    0=2.5—3.3.     dnUain  magnetia, 

Sp.  1.  M.  rhombohedrus,  Khomh  Spar. 

2.  M.  fibrosus,  Magnesite, 

3.  M.  pulvereus,  Hydromagnesite. 


*  *A97p«ir,  a  Star. 

t  IWtc  2tfM,  and  IX;  taU. 


^ 
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ORDER  IL    BARYTINiEA. 
Genus  1.     Baralus.* 

H=2.5— 4.    Q=3.3 — 4.8.    Strcak  uncolored.     Conlain  strontia  or  öaryia. 

Sp.  1.  B.  rubefaciens,t  Strontianite. 

2.  B.  prismaticus,  Celestirue. 

3.  B.  obliquus,  Baryto-calciie, 

4.  B.  fiisilis,  Witherite, 

5.  B.  rhombohedrus,  Dreelüe. 

6.  B.  ponderosus,  Heavy  spar. 

Grenus  2.     Spanialüs-J 

G=4— 5.    G=3.4-4.8. 

Sp.  1.  S.  hexagonus,  Flucerine. 

2.  S.  dodecahedras,  Subsesquifluate  of  Cerium. 

3.  S.  quadratus,  Carbanate  of  Cerium. 

4.  S.  Wollastoiiii,  Silicate  of  Cerium. 

5.  S.  octahedrus,  Microlite. 

6.  S.  rhombicus,  Yttro-cerite. 

7.  S.  peritomus,  Xenotime. 

Genus  3.     Scheelius. 

H=4— 4^.    G=6— 6.1. 

Sp.  1.  S.  pyramidalis,  Tungstate  of  lime. 

Genus  4.     Stimmius.§ 

H=3.5 — 3.    Gh=5.ö— 5.6.     Contain  antvmony, 

Sp.  1.  S.  rhombicus.  White  antimony. 

Genus  5.     Bismutalus. 

H=3— 4.5.    Q«=ö.9--6.1.     Contain  himtUh. 

Sp.  1.  B.  ochraceus.  Bismuth  Ochre. 

2.  B.  dodeeahedrus.  Bism^uth  Blende. 

Genus  6.     Zincalus. 

H=2.5— 5.5.    Gh=»4.3 — 4.5.     Contain  ziftc. 

Sp.  1.  Z.  rhombohedrus,  Calamine. 

2.  Z.  peritomus,  Electric  Calamine. 

3.  Z.  acrotomus,  Willemite. 

4.  Z.  diatomus,  Hopeite. 


♦  B^o{,  weight,  and  «Xj,  5aZ/.  t  In  allusion  to  its  tinging  flame  red. 

t  Sirtfvios,  rare^  and  SXf\   the  species  are  salts  of  two  rare  minerals,  ceriam  and 
yttrium. 
§  ^rtfifUi  antimony. 
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Genus  7.     Marantalus.* 

H=3 — 6.    Q=3 — 3.9.     Color  darkened  on  exposure.    Contain  manganese  and  iron. 

Sp.  1.  M.  rhombohedrus,  Spat  hie  Iran. 


2.  M.  rhombicus, 

3.  M.  decrepitans, 

4.  M.  quadratus, 
6.  M.  Dufresni, 
6.  M.  fusilis, 


Junkerite. 

Diallogite. 

Triplite. 

Hetepozite. 

Huraulite. 


Genus  8.    ÄREALus.t 

H=1.5— 5.    0=3.6—3.8.     Contain  iron. 


Sp.  1.  A.  cubicus, 

2.  A.  trimetricus, 

3.  A.  Argentiferus, 

4.  A.  rhombicus, 
6.  A.  radiatus, 

6.  A.  rhomboideus, 

7.  A.  divergens, 

8.  A.  rhombohedrus, 

9.  A.  foliaceus. 


Cube  Ore, 

Scorodite. 

Chenocoprolite.  D. 

Triphyline. 

Cacoxenite, 

Vivianite. 

Anglarite. 

Pyrosmalite. 

Cronsiedtite. 


Genus  9.     Gobaltalus. 

H=1.5 — %    Q=^,    Color  same  shade  of  red.    Contain  cobaü. 

Sp.  1.  C.  rubellus, .  Cobalt  Bloom, 

Genus  10.     Cronalus-I 


H=2— 4.5.    G=5.a— 9.1     Color  whiU, 

Sp.  1.  C.  rhombicus, 

2.  C.  quadratus, 

3.  C.  Vesuvianus, 

4.  C.  peritomus, 
6.  C.  acrotomus, 

6.  C.  flexilis, 

7.  C.  Angleseanus. 

8.  C.  amorphus, 

9.  C.  resiniformis, 

10.  C.  hexagonus, 

11.  var.  1.  speciosus, 

12.  var.  2.  alliaceus, 

13.  C.  pyramidalis, 

14.  C.  Yanadicus, 


green,  blue^  or  red.     Contain  lead. 

White  Lead, 

Corneous  Lead, 

Cotunnite, 

Cerasiie. 

Leadhülite, 

Dyoxylite, 

Anglesite. 

Hedyphane, 

Plumbo-resinite. 

Pyromorphite. 
Mimetene, 
Molyhdate  of  Lead. 
Vanadate  of  Lead. 


*  Mapadrw,  to  fade^  alluding  to  the  change  of  color  the  species  imdergo  on  exposure. 
t  'Apqf,  Mars,  ihe  alchemistic  narae  oi  Iron,  and  /Uf,  uUt. 
t  K^tfrof,  Saturn,  the  alchemistic  name  of  lead,  and  lAf,  saU. 
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Sp.  16.  C.  ponderosus, 

16.  C.  hyacinthus, 

17.  C.  rubeus, 

18.  C.  Vauquelini, 

19.  C.  diatomus, 

20.  C.  rhomboideus, 

21.  C.  ochraceus, 


Tungstate  of  Lead. 

Chromate  of  Lead. 

Melanochroite, 

Vauquelinite. 

Caledonite, 

Cupreous  Anglesite, 

Minium. 


Genus  11.     Cypralus.* 


H=l— 4.5.    G=2.&-4.3. 

Sp.  1.  C.  acrotomus, 

2.  C.  csBruIeus, 

3.  C.  vulgaris, 

4.  C.  amorphus, 

5.  C  rhombohedrus, 

6.  C.  speciosus, 

7.  C.  concentricus, 

8.  C.  rectangulus, 

9.  C.  hemihedrus, 

10.  C.  dystomus, 

11.  C.  acicularis, 

12.  C.  exhalans, 

13.  C.  foliaceus, 

14.  C.  decrepitans, 


Color  green  or  blue.     Cantain  copper. 

Aphanesite. 

Blue  Malachite. 

Chreen  Malachite. 

Chrysocolla. 

Dioptase. 

Euchroite. 

Erinite. 

Liroconite. 

Pseudo-m.alachite. 

Libethenite. 

Olivenite. 

Atacam^ite. 

Copper  Mica. 

Copper  Froth. 


Genus  12.  Niccalüs. 

H=3 — 2.5.     CorUain  nickel. 


Sp.  1.  U.  prasinus, 
2.  U.  Herreri, 


Nickel  Chreen. 
Hetrerite. 


Genus  13.     Uranalus. 

H==2 — 3.    G=3.1-:-3.2     CorUain  uranium. 

Sp.  1.  U.  ochraceus,  Uranic  ochre. 

2.  U.  quadratus,  Uranite. 


ORDER  III.     CERATINEA. 

Genus  Ceratus. 

H=l--2.  G==5.5— 6.5. 

Sp.  1.  C.  cubicus.  Hörn  Silver. 

2.  C.  quadratus.  Hörn  Quicksilver. 

3.  C.  foliatus,  lodic  Silver. 


*  K^^r,  coppeTf  and  SXt,  salt. 
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ORDER  IT.    OSMERINEA- 
Gtenus  1.    Htdrolus.* 

Sp.  1.  H.  cerinuSjt  HaUaylüe. 

2.  H.  ar^Uifonnis,  Kollyrite. 

3.  H.  adnaerens,  Searhroitc. 

4.  H.  pyrosmicus,t  PyrargiUite. 
6.  H.  Gibbsianus,  Cftbbsüe. 

6.  H.  tinctus,  Allophane. 

Genus  2.    Ophitis.} 

Sp.  1.  O.  communis,  Serpentine. 

2.  O.  figularis,  AßalmaiolUe. 

3.  O.  renifonnis,  KerolUe. 

Genus  3.    Sttlus.II 

Hs^2— 3.    Qu  9.6    M.    /fi prisms  of  six  ar  tmlvt  titUs. 

Sp.  1.  S.  hexagonus,  Piniie. 

2.  S.  acrotomus,  Fahluniie. 

Genus  4.    Nematvs.H 

H    a    3.    0^=2.3—3.7.    DelieaUhf  eolmmnar. 

Sp.  1.  N.  rectangulus,  Picrasmine. 

2.  N.  scopiformis,  Osmeliie. 

3.  N.  gracilis,  Nemalite. 

Genus  5.    Margaritus.** 

H—1.&--3.    0=3-3.1.    LameUmr. 

Sp.  1.  M.  Magnesicus,  Native  Magnesia, 

2.  M.  saponaceus,  To/c. 


*  'r^«p,  w4Uer ;  refers  to  the  large  proportion  of  water  in  the  species. 
t  Waxyt  in  alluslon  to  its  lu5tre. 
t  Tlvp^fire^  and  ieuii^  odor. 

§  An  old  name  of  Serpentine,  derired  from  the  Greek,  ^c,  a  make. 
II  zHXof,  a  columnj  in  allusion  to  the  hexagonally  prismatic  forms  presented  by  the 
species. 
IT  viifia^  a  tkread ;  refers  lo  the  colnmnar  structure  of  the  species. 
**  Mof/o^r^f,  pearl ;  alludes  to  the  lustre. 
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ORDER  V.     CHALICINEA. 


Genus  1.     Mica. 

H==»— 4.5.    G=2.6— 3.1.     Structure  highly  foliaUd. 

Sp.  1.  M.  magarina,*  Margarite, 

2.  M.  hexagona,  Black  Mica. 

3.  M.  obliqua,  Common  Mica. 

Genus  2.     PnYLLiNius.t 

H=3.5— 6.    G=2.6— 3.4    Structure  foliaUd. 

Sp.  1.  P.  Schilleri,  Schiller  Spar. 


2.  P.  aereus, 

3.  P.  Seybertianus, 

4.  P.  metallinus, 


Bronzite. 

Seybertite. 

Hypersthcne. 


Genus  3.     VuLCANUs.t 


H=3.5-6. 

Sp.  1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 


(5=2 — 2.7.     Species  volcanic 

V.  rhomboideus, 
V.  fascicularis, 
V.  Thonisonianus, 
V.  rhombicus, 
V.  peritomus, 
V.  crispans, 
V.  stramineus, 
V.  tenax, 
V.  acutus, 
V.  Brewsterianus, 
V.  flabelliformis, 
V.  Comptonianus, 
V.  quadratus, 
V.  efflorescens, 
V.  gemellus, 
V.  Phillipsianus, 
V.  cubicus, 
V.  dodecaliedrus, 
V.  trapezohednis, 
V.  rhombohedrus, 
V.  Levyanus, 
V.  exfolians, 
V.  dystomus, 


or  amygdaloidaly  and  sometimes  granitic. 

Heulandite. 

Stilbite. 

Thomsonite. 

Natrolite. 

Mesotype. 

Scolezite, 

Carpholite. 

Dysclasite. 

Epistilbite. 

Brewsterite. 

Mesolite. 

Comptonite. 

Apophyllite. 

Laumonite. 

Harm^iome. 

Phillipsite. 

Analcime. 

Sodalite. 

Leudte. 

Chabazite. 

Levyne. 

Gm^elinite. 

Datholite. 


*  Alludes  to  the  pearly  lustrc. 

t  «^XAey,  a  leafj  in  allusion  to  thc  foliated  structure  of  the  species. 

t  Refers  to  the  occurrence  of  the  species  in  rocks  of  igneous  origin. 
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Grenus  4.    Clasisttlus.* 

H»6— 6.5.    G«^.8--3.    CührHgU-grwng  eohrlea,    C&mmonly  botrytridal. 

Sp.  1.  C.  acrotomus,  Prehnite. 

Genus  6.    Nephrub^ 

H>=5.&-7.    G»8.9— 3.4.    Musive. 

Sp.  1.  N.  amorphus,  Nephrite. 

2.  N.  peritomus,  Saussuriie. 

Genus  6.    Petalus. 

Sp.  1.  P.  rhombicus,  Petalite. 

G^us  7.    Lazulus. 

Hs=5— 6.    G— S.8-3.1.    CMor^lMor^fWi».    CfoaMff  üwfislMK^. 

Sp.  1.  L.  amoiphus,  Thirqiwis, 

2.  L.  rhombicus,  Lazülite. 

3.  L.  triclinatus,  J3{ue  i^or. 

Genus  8.    Spatum . 

H.-4-6.5.    G»8.1— 3.1 

Sp.  1.  S.  hexagonum,  Nepheline. 

2.  S.  Herschellianum,  Herscheüite. 

3.  S.  oleaceum,  EUßolUe. 

4.  S.  opalescensy  Labradcrüe* 

5.  S.  orthotomum^t  Peldsnar. 

6.  S.  gemellum,  Pericline. 

7.  S.  triclinatum,  Albite. 

8.  S.  Yesuvianum,  AnorthUe. 

9.  S.  roeeum,  lAUrtMie. 

10.  S.  hemiquadratum,  Edingieniie. 

11.  S.  quadratum,  Scapolite. 

12.  S.  Gehlenianum,  Oehleniie. 

13.  S.  volcanicnm,  CrtMiumdtne. 

Gtenus  9.    Spatinius. 

HB-5.&— 6.5.    G«=:3-^.5. 

Sp.  1.  S.  decolorans,  Manganese  Spar. 

2.  S.  rhombohedrus,  TYoostUe. 

3.  S.  reniformis,  Btisiamite. 


*  KXtf«,  <0  ^^r^a/t,  and  eriX^tj  a  colvmn,  in  allusion  to  the  resemblance  to  a  broken 
column,  oflen  presented  by  the  crystals  of  this  species. 

t  *Of6ö(,  5trat^At.  and  W^vm,  /  deave,  refers  to  the  fact,  that  its  two  cleavages  are 
at  right  angles  witn  one  another. 
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Genus  10.  Augitus. 

H=&-7.  G=2.a— 4. 

Sp.  1.  A.  tabularis,  Tahular  Spar. 

2.  A.  rhombicus,  Spodumene, 

3.  A.  diatomus,  Pyroxene. 

4.  A.  dystomus,  Bucklandite, 
6.  A.  acrotomus,  Babingtonite. 

6.  A.  Protaeus,  Hornblende, 

7.  A.  phyllinus,  Anthophyllite. 

8.  A.  scopiformis,  Cummingtonite. 

9.  A.  peritomus,  Arfwedsonite. 

10.  A.  rhomboideuSy  Epidote. 

11.  A.  Withami,  Withamite. 

12.  A.  cuspidatus,  Acmite. 

13.  A.  Lithicus,  Amblygonite. 


ORDER  VI.    HYALINEA. 
Genus  1.    Andalusivs. 

H=7— 7.5.    G==3.1— 3.2. 

Sp.  1.  A.  prismaticus,  Andalusite, 

Genus  2.    Epimecius.* 

H=6 — 7.  G=3.1— 3.7.    Crystalsusually  long  and  slender.    Colorblws—hravon—^ohüe, 

Sp.  1.  E.  cyaneus,  Kyanite. 

2.  E.  dissiliensjt  Dtaspore, 

3.  E.  Sillimanianus,  Sillimanite. 

4.  E.  Bucholzianus,  Bucholzite. 

Genus  3.     Turmalus. 

G^=7 — 8.    G=3 — 3.1.     Color  block — dark-broicn — dark-blue — green — red — white. 

Sp.  1.  T.  rhombohedrus,  Turmaline, 

Genus  4.    Bertllvs. 

H=7.S— 8.    0=2.8 — 3.1.     Col&r  green — bluish — colorless. 

Sp.  1.  B.  hexafonus,  BeryL 

2.  B.  rhonnK)ideus,  Euclase. 

3.  B.  rhombohedrus,  Phenacite. 


*  *E«-i^9n}f,  very  long. 

t  Flying  inpiecesi  alludes  to  tbe  action  under  the  blowpipe. 
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Genus  6.    Sapphirus. 

H=7.5-9.    0=3.5-4.6. 

Sp.  1.  S.  rectangula,  ChrysoheryL 

2.  S.  octahrara,  Spinel. 

3.  S.  eutoma,  Automolite. 

4.  S.  infusilis,  Dysluite. 
6.  S.  rhombohedra,  Sapphire. 

Genus  6.    Adamas. 

H=10.    0=3.1—3.6. 

Sp.  1.  A.  octahedrus,  Diamond. 

Genus  7.    Topazius. 

H=8.    0=3.4—3.6. 

Sp.  l.  T.  rhombicus,  Topaz. 

2.  T.  Vesuvianus,  Forsteriie. 

Qemis  8.    Chrysolithus. 

H==6.5— 7.5.    0=3.3-3.5. 

Sp.  1.  C.  rectangulus,  Chry sollte. 


2.  C.  obliquus, 

Ligurite. 

Genus  9. 

• 

Hyalus. 

II — 5.5—  i . 

0=8-3.3. 

Sp.  1.  H.  bicolor, 

lolite. 

2.  H.  acutus, 

Axinite. 

3.  H.  rhombohedrus, 

Quariz. 

4.  H.  opalinus, 

Opal. 

5.  H.  Vulcani, 

Obsidian. 

6.  H.  sphaerulus, 

Sph(Brulite 

7.  H.  ferriferus, 

Isopyre. 

Genus  10.    Boracius. 

H=7.    GJ=3.9 — 3.     Ctyslals  numometric.     Color  white  or  gray. 

Sp.  1.  B.  hemihedrus,  Boracite. 

Genus  11.    Carbunculus. 

H=6— 7.5.    G=2.9— 4.8. 

Sp.  1.  C.  hemihedrus,  Helvin. 

2.  C.  obliquus,  Brucite. 

3.  C.  acrotomus,  Humite. 

4.  C.  dimetricus,  Idocrase. 
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Sp.  5.  C.  dodecahedrus, 

6.  C.  quadratus, 

7.  C.  rhomboh^nis, 

8.  C.  decussatus,* 

9.  C.  rhombicus, 


Garnet 

Zircon, 

Eudialyte. 

Staurotide. 

Ostranite, 


ORDER  VII.— SCAPTINEA. 
Genus  1.    RuTiLvs.t 

H==3.5— 7.    G=^.3— 6.     Color  dark-rtdr-^owniskrblack, 

Sp.  1.  R.  Bnicii,  Red  Zinc  Ore. 


2.  R.  quadratus, 

3.  R.  obliquus, 

4.  R.  pyramidalis, 

5.  R.  Brookianus, 

6.  R.  octahcdrus, 

7.  R.  dystomus, 


Rutile, 

Sphene, 

Anatase. 

Brookite. 

Red  Copper  Ore. 

Pyrochlore. 


Genus  2.     Jovius.t 

H=6— 7.    0=6.5—7.1.     CorUaintin. 

Sp.  1.  J.  quadratus,  Tin  Ore. 

Genus  3.     Ceritus. 

H=5.5.— 6.    G==3. 1—3.3.     Contain  eerium. 

Sp.  1.  C.  rhombohedrus,  Cerite. 


2.  C.  rhombicus, 


Thulüe. 


Genus  4.     Melanoph^us.$ 

H=«9.5— 6.5.    GJ=2.1— 5.6.     Color  brown—hlack. 


Sp.  1.  M.  triclinatus, 

2.  M.  Thoriferus, 

3.  M.  acicularis, 

4.  M.  flammans, 

5.  M.  obliquus, 

6.  M.  Laugieri, 

7.  M.  Mengii, 


Allanite. 

Thorite. 

Orthite. 

Pyrorthite. 

Gadolinite. 

Titaniferous  Cerite. 

JEschynite. 


*  Crossed  like  ike  leite r  X ;  alludes  to  the  common  cruciform  crystallization  of  this 
species. 

t  Red  and  skinins. 

X  From  Jupiter,  tne  alchemLstic  name  of  tin. 

f  MAaf ,  black^  and  ^i^i  broum. 
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Sp.  8.  M.  quadratus,  (Erstedite. 

9.  M.  rectangulus,  Polymignite. 

Genus  6.  Columbus. 

H=ö.5— 6.    G}=5.8— 6.     Contain  colwmbium, 

Sp.  1.  C.  hemiquadratus,  Ferguscmite. 

2.  C.  Berzelii,  Yttro-Columbüe. 

3.  C.  rectangulus,  Columbite. 

Genus  6.    Uranius. 

H^6    5^.    Gp=6.4 — 6.5.    Contain  wranium, 

Sp.  1.  U.  amorphus,  Pitchblende. 

Genus  7.    Wolframius. 

H=5— 5.5.    G=7.1— 7.4.    CaniaintungfUn, 

Sp.  1.  W.  rectangulus,  Wolfram. 

Genus  8.    Manoanus. 

H=l — 6.5.    Gh=3.1 — 4.9.    Contain  manganese. 

Sp.  1.  M.  acrotomus,  Hausmannüe, 

2.  M.  peritomüs,  Braunite. 

3.  M.  informis,  Psilomelane. 

4.  M.  Cupriferus,  Cupreous  Manganese. 

5.  M.  rhombicus,  Manganite. 

6.  M.  prismaticus,  Pyrolusiie. 

7.  M.  Ck)balticus,  Earthy  CobcUt. 

8.  M.  terrenus,  Wad. 

Genus  9.    Siderüs.* 

ED=4 — 6.5.    Gt=5.3 — 5.3.    Contain  iron. 

Sp.  1.  S.  Chromicus,  Chromic  Iron. 

2.  S.  fibrosus,  Crocidolüe. 

3.  S.  Hisingeri,  Hisingerite. 

4.  S.  rhombicus,  Yenite. 

5.  S.  haBmaticus,t  Brown  Iron  Ore. 

6.  S.  rhombohedrus,  Specular  Iron. 

7.  S.  octahedrus,  Magnetic  Iron  Ore. 

8.  S.  Zinciferus,  Franklinite. 


•  'Lliri^i^  iron. 

t  Al^arifftff,  bloody^  in  allusion  to  the  color  of  the  powder. 
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Sp.  9.  S.  acrotomos,  Crichtanüe. 

10.  S.  MohsianuSy  Mohsite. 


ORDER  Vm.    METALUNEA. 

Genus  1.    Ferrum. 
Sp.  1.  F.  octahedrum,  Iroiu 

Genus  2.    Platinum. 
Sp.  1.  P.  cubicum,  Platinum, 

Genus  3.     Iridium. 
Sp.  1.  I.  hexagonum,  Iridium. 

Genus  4.    Palladium. 

Sp.  1.  P.  octahedrum,  Pallcidium, 

2.  P.  rhombicum,  SelenpaUculiie. 

Genus  5.    Aurum. 

Sp.  1.  A.  cubicum,  Gold. 

2.  A.  rhombicum,  Aura-tellurite. 

Genus  6.    Argentum. 
Sp.  1.  A.  octahedrum,  Silver. 

Genus  7.     Hydrargyrum. 

Sp.  1.  H.  fluidum,  Mercury. 

2.  H.  dodecahedrum,  Am^gam. 

Genus  8.     Plumbum. 
Sp.  1.  P.  octahedrum,  Lead. 

Grenus  9.    Bismutum. 

Sp.  1.  IB.  octahedrum,  Bismuth. 

2.  B.  Argenticum,  Bism,uth  Silver. 

Genus  10.     Cuprum. 
Sp.  1.  C.  octahedrum.  Copper. 
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.  Genus  11.    Tellurixjm. 
Sp.  1.  T.  hexagonum,  TeUurtum. 

Genus  12.    Stibium. 


Sp.  1.  S.  rhombohedrum. 
2.  S.  rhombieum. 


ÄfUimonjf. 


Silver. 


Genus  13.    Arsenidm. 
Sp.  1.  A.  rhombohedrum.  Arsenic. 


ORDER  IX.    PYRITINEA. 


Genus  1.    Aroyritbs.* 


UmAt-^A.    0-i&-9.4.    Colar  white,  ür  üigküf  rtädisk. 

Sp.  1.  A.  Argenteus, 

Ärsenical  Silver. 

2.  A.  eutomusi    ' 

Nickel  Stibine. 

3.  A.  hexagonus, 

ÄntimoHial  Nickel. 

4.  A.  cupricolor, 

Copper  Nickel. 
White  Nickel. 

6.  A.  Hoffinanni, 

6.  A.  decrepitans, 

Nickel  Olance. 

7.  A.  acrotomus, 

8.  A.  peritomiis, 

Leucapyrite. 
Misptckel. 

9.  A.  octahedrus, 

Smaltine. 

10.  A.  hemi-cubicus, 

Cobaltine. 

11.  A.  Karsteni, 

Terarsenid  of  Cobuli. 

12.  A.  cubicus, 

Cobaltic  Pyrites. 

13.  A.  Manganicus, 

Arsenid  of  Manganese. 

Genus  2. 

Pyrites. 

H»a-6.ö.    Q»4.5-«.l.     YeÜ4niruk''^üow. 

Sp.  1.  P.  hexagonus, 
2.  P.  rhoim>icus, 

Ma^netic  Pyriies. 

White  Iran  Pyrites. 

3.  P.  cubicus, 

Iran  Pyrites. 

4.  P.  alliaceus, 

Arsenid  of  Copper. 

6.  P.  erubescensjt 

Variegated  Pyrites. 

6.  P.  pyramidalis, 

Copper  Pyrites. 

7.  P.  capillaris. 

Capillary  Pyrites. 

*  'A^vp«f ,  silver ;  refcrs  to  the  color. 

t  Blusking ;  alludes  to  the  reddish  tarnish  the  mineral  speedily  assumes  on  ex- 
posure. 
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ORDER  X.    GALINEA. 
Genus  1.    Cyprites.* 

H==3.&— 4.    Q==I.S— Ö.8.    CofUain  copper. 

Sp.  1.  C.  cubicus,  Tin  Pprites. 

2.  C.  tetrahedrus,  Cfray  Copper. 

3.  C.  rectangulus,  Bournonite. 

4.  C.  dodecanedrus,  Tennantite. 

6.  C.  rhombicus,  Vitreous  Copper. 

Genus  2.    LuNiTES.t 

H=l.&— 1.4.    GJ=5.5 — 8.5.     CatUain  silver. 

Sp.  1.  L.  Selenicus,  Eucairite. 

2.  L.  Cupricus,  Stromeyerite. 

3.  L.  dodecahednis,  Vitreous  Silver. 

4.  L.  Telluricus,  Telluric  Silver. 

5.  L.  Auricus,  Graphic  Tellurium. 

6.  L.  rhombohedrus,  Polybdsite. 

7.  L.  rhombicus,  Brittle  Silver  Ore. 

8.  L.  peritomus,  AiUim.  Sulphuret  of  Silver. 

9.  L.  Molybdicus,  Molyhdic  Silver. 

Genus  3.    Lycites.I 

H==2 — 3.5.    Q=4.5^5.8.     Contain  antimony, 

Sp.  1.  L.  diatomus,  Chray  Antimony. 

2.  L.  Berthieri,  Berthierite. 

3.  L.  Zinkeni,  Zinkenite. 

4.  L.  acrotomus,  Jamesonite. 

5.  L.  alliaceus,  Arsenical  Antimony. 

Genus  4.    Plumbites. 

H=1.5— 3.    G=6.8— 8.5.    Contain  Uad. 

Sp.  1.  P.  cubicus,  Oalena. 

2.  P.  Cobalticus,  Cobaltic  Oalena. 

3.  P.  Selenicus,  Clausthalite. 


•  Kdirpo(,  copper. 

t  From  Lu,na,  the  alchemistic  name  of  silver. 

t  AiKot,  a  wolf ;  gray  antimony  was  called  "  lupos  metallorum,"  wolf  of  the  metals, 
by  the  alchemists. 

21 
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Genus  5.    Ei^asmites.* 

H=l— 1^.    G=4.3— 85.    8truc6urefoliaUd, 

Sp.  1.  E.  quadiratus,  Foliaied  Tellurium. 

2.  E.  rhombicus,  Stembergite. 

3.  E.  rhomboideus,  Flexible  Silver. 

4.  E.  hexagonus,  Molybdenite. 

Genus  6.    BisMiTEs.t 

H==3— 3^.    Gs6.1— 7.6.     Very  fusible,    Contain  bismuth. 

Sp.  1.  B.  rectangulus,  Sulphuret  of  Bismuth. 

2.  B.  acicularis,  Äcicular  BisfntUh. 

3.  B.  rhombohedrus,  Telluric  Bismuth. 

Genus  7.   Zincites. 

G=:5.&— 6.6.    CofUain  zine, 

Sp.  1.  Z.  flammans,  Rionite. 


ORDER  XI.  ADELINEA. 

Grenus  1.  AcARPiA.t 

H=^.5-4.  0=3.9—4.1. 

Sp.  1.  A.  cubica,  Manganhlende. 

2.  A.  dodecfliiedra,  Bletule. 

Grenus  2.  Cerasia.§ 

H=l— 1.5.  G=4.5— 4.6. 

Sp.  1.  C.  rhomboidea,  Red  Antimony. 

Genus  3.  Rubella. 

H— 2— 2.5.  G«=5.2-8.1. 

Sp.  1.  R.  obliqua,  Miargyrite. 

2.  R.  rhombohedra,  Dark-Red  Silver. 

3.  R.  florida,  Light-Red  Silver* 

4.  R.  peritoma,  Cinnabar. 


*  'EXav/ia,  a  vlaU  of  metal. 

t  Contracted  from  bismutites,  whicb  is  derived  from  bismutum  the  Latin  of  bis- 
muth. 

t  'ÄKapntj  Sterile ;  alludes  to  tbe  difficulty  of  reducing  the  species  to  the  metaUic 
State. 

§  Cerasus,  the  ckerry  tree ;  in  aUusion  to  the  color. 
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Grenus  4.    Euchroa.* 

H=L5-3.    0=3.4—3.7. 

Sp.  1.  E.  rubella,  Realgar. 

2.  E.  aurea,  Orpiment. 


ORDER  Xn.    THEIINEA. 

Genus  1.    Sulphur. 
Sp.  1.  S.  pyramidalis.  Native  Sulphur. 


CLASS  III.-HYPOGjEA- 


ORDER  I.    PITTINEA. 

Genus  1.    Mellis. 

H=2— 2.5.    0=1.5—1.6.     T^ansparent^-tranüuceiU,    Color  ligkt. 

Sp.  1.  M.  pyramidalis,  Mellite. 

Genus  2.    Succinvm. 

H=3— 3.5.    (3=1 — 1.1.     T^ansparent^-iranslucefU.    Color  lighl.  . 

Sp.  1.  S.  Electrum,  Amber. 

Grenus  3.    Steatus.! 

O=0.65.     Wküish.    CrystaUine, 

Sp.  1.  S.  acicularis,  Scheererite. 

Genus  4.    Bitumen. 

H=(X-^5.    0=0.8—1.3.    Amorphous.    Solid  individmU  opaque^  or  iuHranümceni, 

Sp.  1.  B.  fragrans,  Retinüe. 

2.  B.  flexile,  Mineral  Caautchouc. 

3.  B.  communis,  Bitumen. 

*  Zixft^  ßf^y  coloreä.  t  Zrfaf ,  fat, 
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ORDER  n.    ANTHRACINEA. 
Genus  1.    Anthrax. 

Lusire  wmetaüic, 

Sp.  1.  A.  bitominosus,  Büuminous  CoaL 

2.  A.  lapideus,  Anthracite. 

Genus  2.    Plumbago. 

lAU^metaüic, 

Sp.  1.  P.  scriptoria.  Graphite. 


DESCRIPTION  OF  SPECIES. 


CLASS   L     EPIG^A. 


ORDER  L— RHEUTINEA. 


CARBURETTED  HYDROQEN.    Aer  terrenus. 

121.  Oaseoiis.  G.=0'5655.  Colarless.  Oder  empyreumatic. 
Its  power  of  refractin^  light  is  representcjd  by  1*604,  according  to 
Dulong,  that  of  air  being  1. 

Composition,  75  parts  of  Carbon,  and  95  of  Hydrogen.  It  bums  with  a  yellow 
flame,  giving  out  much  light. 

Obs.  This  gas  may  be  obtained  from  stagnant  ponds,  by  stining  their  mnddy  bot- 
tom.  It  is  there  produced  by  the  decomposition  of  vegetable  substances.  Its  most 
abundant  sources  are  beds  of  coal ;  it  oflen  issues  with  much  force  from  small  cavi- 
Ues  in  the  interior  of  coal  mines,  and  forms  what  is  termed  a  bloicer.  At  Fredonia  in 
the  State  of  New  York,  there  is  so  copious  a  discharge  of  this  gas  through  an  aper- 
ture  in  the  lime  rock,  that  it  is  employed  for  lighting  tne  village. 


HYDROOEN.    Aer  Htdrooenicus. 

122.  Oaseous.    G.=0-0694.    Colarless.    Inodorotis  when  pure. 
Its  refracting  power  is  equal  to  -470. 

Hydrogen  is  one  of  the  elementary  snbstances.    It  bnms  with  a  pale  blue  flame, 
producing  bat  Uttle  light. 
Obs.    It  is  eVolved  from  beds  of  coal  and  stagnant  ponds. 


PHOSPHÜRETTED  HYDROOEN.    Aer  phospbobicüb. 

123.  O<iseous,   6.=1'761.    Colarless.    Oclor  alliaceous.    Taste 
bitter. 
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CompofiitioD,  according  to  Berzelius,  Hydrogen  8*71,  and  Phosphorus  91*29.  It 
takes  fire  on  Coming  in  contact  with  Ute  atmosphere. 

Obs.  This  is  one  of  the  prodacts  of  vegetable  decomposition,  and  occors  in  bogs 
and  marshy  places.  It  has  been  supposed  to  compose  the  masses  of  phosphoric  mat- 
ter called  Jack-o'-lantems.' 


SÜLPHURETTED  HYDROGEN.    Aer  pbudüs. 

124.  Oaseous.  G.=M912.  Colorless.  Odar  and  Taste  simi- 
lar  to  that  of  putrescent  eggs. 

Composition,  Sulphur  94*176,  and  Hydrogen  5*834.  Bums  with  a  pale  blnish-red 
flame. 

Obs.  This  gas  is  found  in  all  salphurous  mineral  waters,  and  is  also  one  of  the 
volatile  prodacts  of  volcanoes. 

It  occurs  abundantlv  at  the  Solfataras  in  Italy,  anJnxrith  few  exceptions  may  be 
perceived  in  every  voicanic  district.  The  variou»  snlphur  waters  of  the  middle  and 
westem  portions  of  our  country  abound  with  it. 


NITROOEN.    Aer  azoticus. 

125.  Oasetms.    G.=*9757.    Colorless,    Inodorous.     T(isteless. 

Nitrogen  ranks  among  the  elements. 

It  is  neither  a  combustible  nor  a  supporter  of  combostion.  It  therefore  extingoish- 
es  a  lighted  candle  introduced  into  it,  and  is  also  destmctive  to  life. 

Obs.  This  gas  is  produced  in  great  abundance  over  an  eztent  of  foor  or  fiye  acres 
near  the  town  of  Hoosic,  N.  Y.  and  also  issaes  throngh  the  waters  of  the  Lebanon 
Springs,  which  are  not  lar  distant.  These  waters  have  a  higher  temperatore  than 
ordinary. 

There  are  many  foreign  localities.  Among  them  may  be  instanced  the  mineral 
Springs  of  Cheltenham  and  Harrowgate. 

Tms  gas  is  snpposed  to  proceed  from  a  decomposition  of  the  atmosphere,  and  the 
formation  of  nitne  acid  from  its  ozygen  and  a  small  portion  of  the  nitrogen. 


ATMOSPHERIC  AIR.    Aer  Atmosphericdb. 

126.  Oaseous.     Colorless.    Inodorous.     Tasteless. 

Contains  Nitrogen  79,  and  Ozygen  31.  Supports  combuscion  and  life,  and  is  in- 
combustible. 

CARBONIC  ACID.    Aer  Carbonicus. 

127.  Oaseous.    G.=l-5245.     Colorless.      Taste  slightly  acid. 
Excites  a  pungent  Sensation  in  the  nostrils. 

Composition,  Carbon  87-65,  Oxygen  72*35.  It  eztinguishes  combustion,  and  de- 
stroys  life. 

Obs.    This  gas  is  an  abundant  product  of  voicanic  countries. 

The  GraUo  Del  Cane,  near  Naples,  is  a  constant  sonrce  of  it.  This  small  cave 
is  situated  near  lake  Albano,  the  supposed  crater  of  an  ancient  volcano,  on  whose 
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banks  there  oow  exist  the  natural  warm  batha  of  San  Germano.  Its  origin  may 
therefore  be  presnmed  to  be  dne  to  volcanic  agency.  Ir  may  possiblv  arise  from  tbe 
formation  of  sulphuric  acid  by  volcanic  heat,  and  the  consequent  aecomposition  of 
carbonate  of  lime. 

Carbonic  acid  is  evolved  in  large  qnantities  from  all  chalybeate  mineral  waters. 
Saratoga  and  BaUstown  Springs  are  its  most  abundant  soarces  in  our  own  country. 
The  mineral  waters  of  Germany  are  famous  as  foreign  localities. 


SÜLPHUROUS  ACID.    Akr  Sülphurosus. 

128.    Gaseaus.    G.=2-234,   Thenard.     Colorless.     Taste  b.c\A. 
Odor  pungent. 

It  consists,  according  to  Berzelius,  of  Sulphur,  50*144,  and  Oxygen  49*856.  It  dis- 
solves  readily  in  water,  forming  an  acid  Solution,  which  will  redden  vegetable  blaes. 
It  destroys  life,  and  extin^uislhes  combnstion. 

Ob8.  Sulphorous  acid  is  an  abundant  product  of  most  active  volcanoes.  The  sul- 
phur about  volcanoes  is  oflen  produced  oy  the  meeting  of  this  gas  with  sulphuretted 
nydrogen,  causing  a  mutual  decomposition  and  a  deposition  of  their  sulphur. 

Snlphurous  acta  \b  fineqaently  employed  in  the  arts,  as  a  bleaching  material. 


MURIATIC  ACID.    Aer  muruticus. 

129.  Oaseaus.  G.=l-2847.  Colorless.  Smell  pungent.  Taste 
acid. 

Composition,  Hydrogen  2*74,  Chlorine  97*96.    Berzelius. 

Ob8.  Muriatic  acid  Is  one  of  the  constituents  of  the  dense  smoke  that  issues  from 
volcanoes  when  in  a  State  of  action.  It  is  sometimes  found  in  Solution  in  crevices 
about  volcanoes. 

WATER.    Aqua  limpida. 

130.  Liquid.     G.=l.     Colorless.    Inodorous.     Ta^teless. 

Water  becomes  a  solid  at  the  temperature  of  32<>  F.,  and  forms  ice  or  snow.  In 
the  solid  State,  it  always  possesses  a  crystalline  structure,  and  in  the  condition  of 
snow  often  presents  Compound  crystals,  naving  a  Stellated  form.  The  angles  of  the 
rlght  rhombic  prism  composing  tnem  are  120<)  and  60o.  (Sae  remarks  on  these  cr3rs- 
tals,  §  76.) 

It  is  composed  of  Oxygen  88*94,  and  Hydrogen  11*06. 


SULPHURIC  ACID.    Aqua  Sdlphürica. 

131.  Limid.    G.=l-85.    Colorless.     Odor  pungent.     Taste  in- 
tensely  acid. 

The  com^osition  of  the  anhvdrous  acid  is,  Sulphur  40*14,  Oxygen  59*58. 

Obs.  This  acid,  in  a  dilutea  State,  has  been  found  in  the  neighborhood  of  several 
volcanoes.  According  to  Professor  Baldassari,  it  occurs  near  Sienna,  in  the  cavities 
of  tbe  small  volcanic  mountain  named  Zocolino.  Pictel  asserts,  also,  that  he  has  di»- 
tilled  it  from  a  cavem  near  Aix  in  Savoy.  Thenard,  however,  expresses  bis  donbts 
whether  this  acid  is  ever  found  in  the  free  State. 


^ 


ORDER  IL    STERINEA. 


BORACIG  ACID.    AaDUM  Boiuacüii. 


SmmUii,  Aoim. 


132.  In  small  scales,  apparently  six  sided  table8,.and  also  in  sta- 
lactiüc  fonns,  composed  of  small  scales. 

G.=l-48.  Lustre  pearly.  Color  white,  except  when  tinged  yel- 
low  by  sulphur;  sometimes  gray.  Peel  smooth  and  unctuous. 
Taste  acidulous,  and  slightly  saline  and  bitter. 

Composition,  essentially  Boron  35*83,  Oxygen  7417.  The  native  stalactitic  salr, 
according  to  Klaproth,  rBeitrage  iii.  97,^  ccntains,  mechanically  mlzed,  sulphate  of 
magnesia  and  iron,  sulpnate  of  lime,  silica,  carbonate  of  lime,  and  alumina. 

It  fiises  in  a  candle,  and  at  first  tinges  the  flame  green;  bat  this  color  disappears 
when  the  water  of  crystallization  has  evaporated.  When  cooled,  the  globale  nas  a 
glassy  appearance,  and  is  opaque  if  any  gypsum  is  present. 

Obs.  This  species  has  Dcen  found  most  abundantly  in  the  crater  of  Valcano, 
one  of  the  Lipari  isles,  where  it  forms  a  thin  layer  on  the  salphur,  and  around  the 
famaroles,  or  exits  of  the  sulphureous  exhalations.  The  first  locality  known  was 
Sasso,  a  city  in  Sienna^  Italy,  irom  which  place  it  derived  its  name  Sa^lin.  It  oc- 
cars  also  in  the  Lagoni,  in  Tuscany. 

It  is  obtained  for  the  arts  at  Pomoran»,  in  Tiecany,  by  cansing  the  volcanic  rapors 
of  the  region  to  pass  throogh  water,  and  then  evaporating  in  leaden  vessels.  The 
boracic  acid  thos  obtained,  Is  in  large  crystalline  flakes. 


AittLNOÜS  ACID.    ActDUM  Arsenostm. 
Ararafou«  Acid. 

133.  Primary  form :  the  regulär  octediedron,  fig.  4.  PL  I.  It 
occurs  iisually  in  minut^capillary  crystals,  stellarly  aggregated,  in- 
vesting  other  sübstances.    Also  in  botryoidal  and  stalactitic  masses. 

H,=l-5.  G.=3-698.  -  Lustre  vitreous  or  silky.  Streak  white. 
Color  white,  occasionally  with  a  yellowish  or  reddish  tinge.  Trans- 
parent— opaque.     Taste  astringent,  sweetish. 

It  ccntains,  according  to  Berzelios,  Arsenic  75*83,  Oxjgen  34*18. 
Before  the  blowpipe,  it  is  completely  volatilized  in  white  fomes.    In  the  internal 
flame  it  blackens,  ana  gives  out  an  alUaceoos  odor. 
It  is  solable  in  hot  water.    SalphmeCted  hjdrogen  eanstt  a  yellow  predpitate. 


# 
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,  Ob>.  Ii  U  fimnd  «ceompanyinff  eres  of  sllver,  lead,  and  irsenic,  Bt  Andreuberg', 
in  the  Hartz,  and  probabl^  hu  Deen  fonned  by  the  decompoaliion  of  same  of  the 
•bove  speciei.  It  occqib  ilio  al  Joadümsthal,  in  Bobemie,  al  Kapnick,  in  Hnngary, 
and  in  the  old  mioea  of  Biber,  in  Hanaa. 

It  differs  from  pbannactdite,  which  it  mncb  resembles,  in  its  solnbilitj.    Fhanna- 
colite  is  insoluble. 


BORAX.    Borax  obliqdds. 
FoDBim.    Bwtgt.    TInial.    ZU*.    Bibonn  of  Soda. 

134.  PHmaryform :  right  rhomboidal  prism ; 
T  :  M=106o  fr,  M  :  P=90°.  Secondary  form  ; 
M:  6=134°  6',  e:  6=88^9'.  ä:  £=120°  23.  Cleav- 
a^e  parallel  wlth  M  perfect;  less  so  parallel 
withe. 

H.=2— 2-5.  G.=l-716.  Lustre  vitreous,  resi- 
nous ;  sometimes  earthy.  Streak  white.  Color 
white ;  sometimes  grayish,  or  with  a  shade  of  blue 
and  gnem.  Transhicent — «paque.  Fractnre  con- 
choidal.   Rather  britlle.     Taste  sweetish-alkaline, 


fSn 


IS  Soda  167,  Boracic  Acld  364,  Water  469. 

called  llie  g 
logreän. 

On.  Boraz  was  (irigiaally  obtained  from  a  lake  in  Thibet,  fifleen  days'jotimejr 
itaia  Tisooluinbo,  ihe  capital.  The  «ater  contains  both  borai  and  common  sali; 
and  being  in  an  eleraled  Situation,  is  frozen  the  greater  partof  the  year.  The  borax 
is  dag  in  considerable  masses  from  the  edges  and  sbaXIowparts  of  tbe  lake,  and  in 
the  course  of  a  short  time,  Ihe  holes  ibus  maile  are  again  mied.  This  cnide  boiaz 
waa  formerly  senl  to  Europe  nndei  tbe  name  of  tincaJ,  and  there  puriGed.  It  bas 
also  been  found  at  tbe  minea  of  Potosi,  In  Peru.     Ii  occtirs  aJso  in  Ceylon. 

This  sali  is  employed  in  sereral  metallurgical  Operations  as  a  fluz,  is  sometimes 
nsed  in  themanufaclureof  g'"      -■--•■    '^'  ■•    ■ 
soldering. 


if  giass  and  gems,  and  is  highiy  important  in  the  proceas  of 


NATIVE  ALUM.    Ali;men  offtcinale. 

135.  Primary  form :  the  octahedron,  fig,  4,  PI.  I.  Cleavage 
imperfect.     Generally  in  fibrous  masses,  or  m  efflorescences. 

H.=2 — 2-5.  G.=1'75.  Lustre  vitreoiisj  the  fibrous  varieties 
sometimes  pearly ;  occasionally  dull.  Streäk  white.  Calor  white. 
Transparent — opaque.  Taste  sweetish  astringent  and  acid.  Frac- 
ture  conchoidal. 

Ucontains  Sulphaie  of  Alumina  31-75,  Bulphate  of  Pocash  UOO.  and  WaterSSISS. 

Melts  before  tbe  bluwpipe  in  its  watet  of  cryslallization,  and  froüks  np,  producing 
a  sponzifonn  mass  of  anlif  drous  altini.  It  is  soluble  in  from  16  lo  SO  times  its  weight 
of  cold,  and  in  liule  tnore  ihan  ils  weight  of  boiling  watet. 

Obs.  Alnm  generally  occun  in  efflorescences  on  arglllaceoiis  minerals,  and  more 
panicnlarly  alnm  slaie.  Whiity,  in  Yorkshire,  is  one  of  its  aosi  noted  localities- 
22 


8q1.  Acid. 

Alumlna. 

Bod«. 

Thomson,  from  Mendoza,  S.  A., 

37-7, 

120, 

7-96, 

BoussiNOAULT,  from  Rio-Saldana, 

36-40, 

160, 

000, 

Hartwell,  from  Milo, 

40^31, 

14-98, 

113, 

Rose,  from  Copiapo, 

3697, 

1463, 

— 
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In  the  brown  coal,  at  Tschermig,  in  Bohemia,  it  occnrs  in  layers  having  a  fibroas 
structure.    It  has  also  been  obtained  at  the  volcanoes  of  the  Lipari  isles  and  Sicily. 

Alum  is  a  very  important  material  in  the  arts.  It  is  used  m  the  manafactnre  of 
leather,  in  dyeing,  also  as  a  preventive  of  uutrefaction.  Large  artificial  crystals  of 
an  octaiiedral  form  are  obtained  withont  dimculty  from  a  saturated  Solution. 


SOLFATARITE.    Alümen  volcanicum. 

Soda  Alum. 

136.  Occurs  in  fibrous  crusts ;  fibres  minute. 

H.=2 — 3.  G.=l-88.  X.WÄ/re  vitreous — pearly — silky.  Streak 
white.  Color  white.  Outer  fibres  subtranslucent  or  opaque ;  inner 
usually  transparent.  TcLste  sweetish,  astringent ;  not  differinig  firom 
that  of  common  alum. 

The  essentialingredients,  as  determined  by  four  difierent  analyses,  are  as  follows: 

Water. 
419. 
46-6. 
40-94. 
—  44-64. 

The  accidental  ingredients  which  the  analjrses  show  to  be  present  in  minute  quan- 
tities,  are  lime,  iron,  silica,  and  magnesia.  It  is  much  more  soluble  than  common 
alum. 

Obs.  It  occurs  at  the  Solfataras,  in  Italy,  and  many  of  the  natural  warm  baths  of 
that  re|^on:  also  in  the  cavems  on  the  island  of  Milo.  It  is  very  abundant  at  Co- 
piapo,  in  Ciiili. 

MAQNESIAN  ALUM.    Alumen  Magnesicum. 

137.  Structure  fibrous ;  also  compact. 
Lustre  shining.     Streak  and  Color  snow-white. 

It  contains,  according  to  Stromeyer,  Sulphate  of  Alumine  38*398,  Sulphate  of 
Magnesia  10*830,  Sulphate  of  Manganese  4'd97,  Water  45*739,  Chlorid  of  Potas- 
sium  0*205=99-759. 

Obs.  It  Covers  the  floor  of  a  grotto  near  Cape  Verd,  in  Southern  Africa,  to  the 
depth  of  6  inches.  The  roof  of  the  grotto  is  a  reddish  quartzose  conglomerate,  con- 
taining  manganese  and  pyrites.    It  rests  on  a  bed  of  Epsom  Salt,  1|  mches  thick. 


AMMONIA  ALUM.    Alumen  Ammoniacum. 

138.  Structure  fibrous ;  may  be  obtained  in  regulär  octahe- 
drons  by  Solution  and  evaporation. 

H.=l — 2.  G.=l-56.  Lustre  resinous  and  shining.  Streak 
and  Color  grayish-white.     Transparent — translucent. 

According  to  the  analysis  of  Mr.  mine-commissioner  Grüner,  (Gilbert's  Annalen, 
Ixix.  54,)  it  contains, 

Sulphuric  acid,  33*682 

Alumina,  10*750 

Ammonia,  3-619 

Watcr,  51000-=99-051. 
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Obs.  This  mineral  has  the  general  appearance  of  common  alnm,  and  when 
heated  exhibits  the  same  phenomena.  It  occurs  at  Tackermig,  in  Bohemia,  and 
was  first  described  by  Von  Herder,  in  1818. 


GAY-LUSSITK    Natron  Gat-Lu88I4num. 

139.  Primary  form :  an  oblique  rhombic  prism ;  M  :  M=68^  5(y 
P  :  M=83o  3(y,  Cleavage  parallel  with  M  perfect ;  parallel  with P 
less  so.     Usually  in  the  crystals  the  edge  e  is  truncated. 

H.=2— 3.  G.=l-92— 1-99.  Lustre,  (obtained  by  fracture,)  vit- 
reous.  Streak  grayish.  Color  yellowish-white.  Translucent. 
Exhibits  double  refraction.  Fracture  conchoidal.  Extremely 
hrittle.     Not  phosphorescent  by  friction  or  heat. 

Compodtion,  as  detennined  by  Boussingault,  (Ann.  de  Ch«  et  de  Ph.  xxxi.  870,) 
is  as  follows : 

Carbonate  of  Soda,  33-96 

Carbonate  of  Lome,  31-39 

Water,  32^20 
Alumina,  1*00 

Carbonic  acid,  l'45.:r==100 

Heated  in  a  matrass,  the  ciystals  decrepitate  and  become  opaque.  If  then  applied 
to  the  action  of  the  blowplpe,  it  fuses  rapidly  into  an  opaque  globale,  which  is  nearly 
infusible,  and  has  an  alKaline  taste.  In  nitric  acid,  ^ssolves  with  a  brisk  efierves- 
cence,  and  hy  spontaneous  evaporalion  yields  crystals  of  nitrate  of  soda,  floating  in  a 
Solution  of  nitrate  of  lime.    It  is  partially  soluble  in  water,  and  reddens  turmeric. 

Obs.  This  mineral  occurs  in  abundance  at  Lagunilla,  near  Merida,  in  Mara- 
caibo.  Its  crjrstals  are  disseminated  at  the  bottom  of  a  small  lake,  in  a  bed  of  clay, 
covering  trona.  In  allusion  lo  its  crystalline  form,  the  natives  call  it  davos  or 
naüs^  and  di^^nguish  the  trona  by  the  name  urao.  It  received  its  present  name 
from  M.  Cordier,  in  honor  of  the  celebrated  French  chemist,  Gay-Lussac. 


NATRON.    Natron  efflorescens. 
Carbonate  of  Soda. 

140.  Primary  form :  an  oblique  rhombic  prism ;  P  :  M=71° 
17',  M :  M=76^  12^     It  generally  occurs  in  eflSiorescent  crusts. 

H.=l — 1-5.  G.=l-423.  Lustre  vitreous — earthy.  Streak 
white.  Color  white  ;  sometimes  gray  or  yellow,  owing  to  the  pre- 
sence  of  foreign  ingredients.     Ta^te  alkaline. 

Composition  accordlng  to  Beudant, 

From  D«brexin.  From  Efjrpt. 
Carbonate  of  Soda,           736  74T 

Water,  138  135 

Sulphate  of  Soda,  10-4  75 

Chforid  of  Sodium,  22  3*1 

Earthy  matter,  —  1*4 

A  strong  effervescence  takes  place  on  the  application  of  nitric  acid.  When  ez- 
posed  to  the  air,  natron  effloresces,  giving  out  iis  water  of  crystallization. 

Ol».  It  occurs  at  Debrezin,  in  Hungary,  according  to  Klaproth,  (Beitrage,  iii.  83,) 
and  also  at  Montenuovo,  near  Naples.  It  is  obtainä  in  larger  quantities  from  the 
soda  lakes  of  Egypt.    Other  localities  ezist  in  Asia  and  Souä  America. 
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TRONA.    Natron  permankks. 

Setqaicarboomte  of  Soda. 

141.  Primary  form :  a  right  rhomboidal  prism ;  M  :  T=103° 
15^.  Often  occurs  in  fibrous  masses  consisting  of  a  congeries  of 
minute  crystals. 

H.=2-5 — 3.  G.=211.  Lmstre  vitreous,  glistening.  Cdor  gray, 
or  yellowish-white.  Translucent.  Taste  alkaline.  Not  alterei 
by  exposure  to  a  dry  atmosphere. 

The  composition.  as  determined  hf  Klaproth,  (Beitrage,  üi.  80,)  is  as  follows. 
Carbonic  Acid  38,  Soda  37,  Water  225,  Sulphate  of  Soda  2-5=100. 

Obs.  To  this  species  belongs  the  urao,  round  at  the  bottom  of  a  lake  in  Mara- 
caibo,  a  dav's  joumey  from  Merida,  in  South  America.  The  specimen  analyzed 
bv  Klaproih,  came  from  the  province  of  Suckenna,  two  days'  joumey  from  Fezzan, 
Africa.  It  is  found  at  the  foot  of  a  mountain,  and  forms  a  crust,  varying  from  the 
thickness  of  an  inch  to  that  of  the  back  of  a  kiiife. 


COMMON  SALT.    Sal  cubicüm. 

Btzah«dral  Rock  Salt,  M.  and  J.  Rock  Salt.  Muriate  of  Soda,  P.  Chlorid  of  Sodiiun.  Nalar- 
Ucll  Kocbnls,  W.   Stainsalz,  L.    Soude  Murtat^e,  H.    Sal  cabicaoi,  W*m.    Sal  genmae. 

142.  Primary  form  :  the  cube.  Secondaries  :  figs.  2,  3, 4,  5,  7, 
10,  PL  I.  Cleavage  parallel  with  the  primary  faces.  Imperfect 
crystallizations  :  massive.     Strukture  columnar,  or  ^anular. 

H.=2.  G.=2-257.  Lustre  vitreous.  Streak  white.  CoIgt 
white,  also  sometimes  yellowish,  and  reddish  or  bluish ;  often  col- 
orless.  Transparent — translucent  Fracture  conchoidal.  Rather 
brittle.     Taste  purely  saline. 

It  consists  essentially  of  Chlorid  of  Sodium,  (Chlorine  59*5,  and  Sodium  40*5,) 
bat  is  commonly  mixed  with  small  portions  of  Sulphate  of  Lome,  Chlorid  of  Cal- 
cium, and  Chlorid  of  Magnesium. 

It  oissolves  readily  in  three  times  its  weight  of  water.  It  attracts  moistore,  bot  is 
unchanged  in  a  dry  atmosphere.  When  heated,  it  usually  decrepitates  with  violence, 
owing  to  the  water  between  the  laminas.  The  native  rock  salt,  containing  no  water, 
fnses  at  a  red  heat  without  decrepitation. 

Ob8.  Common  salt  usually  occurs  in  extensive  but  irregulär  beds  in  secondary 
Tocks,  associated  with  g3rpsum,  polyhalite,  clay,  sandstone,  and  calcaieous  spar  \  also 
dissolved,  and  forming  salt  Springs. 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland,  those  of  the  Salz- 
kammergat,  in  Upper  Austria :  Ischil,  Hallein,  in  Salzburg ;  Hall,  in  the  Tyrd  \ 
Bex,  in  Switzerland  -,  and  Northwich,  in  Cheshire.  At  the  latter  place  it  occurs  in  a 
basin-shaped  deposit,  and  is  arranged  in  spheroidal  masses,  Irom  5  to  8  feet  in  di- 
ameter,  which  are  composed  of  concentric  coats,  and  present  polygonal  figures.  It 
is  but  little  contaminated  with  impurities,  and  is  prepared  for  use  by  merely  crushing 
it  between  iron  roUers.  At  the  Austrian  mines,  \niere  it  contains  much  clay,  the 
salt  is  dissolved  in  large  Chambers,  and  the  clay  thus  precipitated.  Alter  ten  days 
or  a  fortnight,  the  water,  fully  saturated  with  the  salt,  is  conveyed  by  aqueducts  to 
evaporating  houses,  and  the  Chambers,  after  being  cleared  out,  are  again  filled. 

It  also  occurs  in  the  sandy  regions  of  Africa  and  Persia,  where  it  has  resolttd 
from  the  evaporation  of  salt  water.  A  beautiful  pure  white  variety  now  fills  Lake 
MareoCis,  near  Alexandria,  Egypt ;  at  a  distance  it  resembles  a  bank  of  snow. 

In  the  United  States  it  has  beäi  observed  only  in  solntioD,  fonning  salt  Springs.  Tlle 
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most  iamons  of  these  sprinss  are  al  Salina,  in  N.  Y.,  and  in  the  Kenawha  and  Musking- 
um  Vallies,  Ohio,  and  in  Kentucky.  There  are  besides  nnmerous  otber  deposiis  of  it. 
It  invariabiy  arises  from  the  red  marl  or  red  sandstone,  and  is  mostly  associated  with 
gypsum.  The  salt  water  is  obcained  by  boring,  and  raised  by  roeans  of  machinery, 
and  thence  conveyed  by  tronrhs  to  the  boilers,  where  it  is  evaporated  usoally  by  the 
direct  application  of  artificiad  heat  \  sometimes  by  the  heat  of  steam»  and  occasion- 
ally  by  exposure  to  the  heat  of  the  son.  The  Kenawha  brine  affords  about  a  bushel 
of  salt  from  70  gallons  of  the  liquid. 
The  yarious  uses  of  salt  are  too  well  known  to  require  enumeration. 


QLAUBER'S  SALT.    Picralüm  Glaube3uum. 

143.  Primary  form :  an  oblique  rhombic  prism.     Secandary 
form: 


Occurs  in  efflorescent  crusts. 

H.=l-5 — 2.    G.=l-481.    Lnistre  vitreous.    Color  white.    Trans- 
parent— opaque.     Taste  cool,  then  feebly  saline  and  bitter. 

Its composition  according  to  the  analysis  of  Reuss,  is,  Sulphate  of  Soda 67024,  Car- 
bonate  of  Soda  16-333,  Chlorid  of  Sodium  11000,  Chlorid   of  Calcium,  5-643== 

loaooo. 

Obs.  A  few  of  its  localities  are,  the  Sandwich  Islands,  Ischel  and  Haistadt,  in 
Austria ;  it  also  occurs  in  Hungary,  Switzerland,  Italy,  Spain,  &>c. 

The  artificial  salt  was  first  discovered  by  a  German  chemist  by  ihe  name  of  Glau- 
ber, and  hence  its  name. 


THENARDITE.    Picralcm  Thenardianum. 

144.  Prim^iry  form:  a  right  rhombic  prism,  fiff.  72,  PI,  II., 
M :  M=125.^  Secondary  forms  :  figs.  75,  76,  PI.  II.  Cleavage 
perfeet  parallel  with  the  primary  faces,  most  so  parallel  with  P. 

H.=2 — 2-5.  G.=2-73.  Lustre  vitreous.  Color  white.  Trans- 
lucent.  Becomes  covered  with  a  white  powder  on  exposure  to  the 
light. 

According  to  the  analysis  of  M.  Casaseca,  (Am.  de  Ch.  et  de  Ph.  xxxii.  311,)  it  is 
composed  of  Anhydrous  Sulphate  of  Soda  99*78,  and  Carbonate  of  Soda  0-22.  It  is 
wholly  soluble  in  water. 

Obs.  The  only  known  locality  of  this  mineral  is  Espartine,  in  Spain,  a  place  5 
leagues  from  Madrid,  and  52i  from  Aranjuez.  The  water  erudes  from  the  Dottom 
of  a  basin  during  winter,  and  becoming  concentrated  in  the  summer  season,  deporila 
crjrstals  of  Thenardite. 


174  DESCRIPTION  OF  SPECIES. 


EPSOM  SALT.    PiciuLUM  rhombicum. 

145.  Primary  form  :  a  right  rhombic  prism ;  M  :  M=9(P  38', 
fig.  72.  PI.  II.  Secondary  forms :  fig.  75,  PI.  II.,  the  planes  e 
being  enlarged,  and  the  acute  lateral  ed^s  also  replaced.  Other 
crystals  have,  in  addition,  the  obtuse  lateral  edges  truncated.  Clcav- 
age  perfect  parallel  with  c.  Imperfect  crystallizations  :  botryoid- 
al  masses  and  delicately  fibrous  crusts. 

H.=2-25.  G.=l-751.  Lustre  vitreous — earthy.  Streak  and 
Color  white.     Transparent — translucent.     Taste  bitter  and  saline. 

It  is  composed,  according  to  Vogel,  of  Sulphuric  Acid  33,  Magnesia  18,  Water  48. 

It  deliquesces  before  the  blowpipe,  but  is  difficultly  fusible  before  tbe  water  of 
ciystallization  is  driven  off.  It  is  very  soluble  in  water.  It  does  not  efiervesce 
with  the  acids. 

Obs.  This  salt  is  a  frequent  ineredient  in  mineral  waters,  and  also  occors  often 
as  efSorescences  on  rocks.  In  the  former  State  it  exists  at  Epsom,  whose  Springs 
have  long  been  famous.  This  place,  originally  named  Ebshamus,  gave  the  name  to 
this  Salt.  At  Idria,  in  Carniola,  it  occurs  in  silky^  fibres,  and  hence  has  received  the 
denomination,  by  the  workmen.  of  Hairsalt.  It  is  also  obtained  in  the  g^msum  quar- 
ries  of  Montmartre,  near  Paris,  at  Ariagon,  in  Spain,  in  the  Cordillera  of  St. 
Juan,  in  Chili,  and  in  a  grotto  in  Southern  Africa,  wnere  it  forms  a  layer  1|  inches 
thick.  The  salt  from  this  last  locality  was  analyzed  by  Stromeyer,  and  found  to 
contain  Sulphate  of  Magnesia  42*654,  Sulphate  of  Manganese  07*667,  Water  49*243 
s=99*564.  The  roof  of  the  grotto  is  a  quartzose  conglomerate,  containing  manga- 
nese and  pyrites. 

The  limestone  caves  of  Kentucky  and  Indiana  have  their  floors.  in  manyinstances, 
covered  with  Epsom  salt,  in  minute  crjrstals,  mingled  in  with  tne  earth.  It  efflo- 
resces  from  the  calcareous  sandstone,  ten  miles  from  Coeymans,  on  the  east  iace  of 
the  Heidelberg,  N.  Y. 


REUSSITE.    PicRALüM  Reussu. 

146.  Primary  form:  probably  a  riffht  rhombic  prism«  It  is  said 
to  occur  in  flat  six  sided  prisms,  also  in  acicular  crystals ;  but 
usually,  il  appears  in  the  State  of  a  loose  mealy  efflorescence. 

Color  snow-white.     Ta^te  saline  and  bitter. 

According  to  Reuss,  it  is  composed  of 

Sulphate  of  Soda  6604 

Sulphate  of  Magnesia  31*35 

Chlorid  of  Magnesium  3*19 

Sulphate  of  Lime  0'49-=]0a*00 
Soluble  in  water. 
Obs.    It  is  found  in  the  neighborhood  of  Sedlitz. 


MASCAGNINK    Picralum  volcanicum. 

147.  In  mealy  crusts  and  stalactitic  forms. 
Lustre  of  crystallized  mascagnine,  vitreous.     Color  yellowish- 
grey,  lemon-yellow.    Translucent     Taste  pungent  and  bitter. 
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This  mineral  has  not  been  analyzed.  It  is,  probably,  a  nearly  pure  Sulphate  of 
Ammonia.    It  dissolves  readUj  in  water. 

It  occurs  about  -volcanoes,  in  the  fissures  of  the  lava ;  more  particularly  at  Etna, 
Vesuvios,  and  the  Ldpari  Isles. 


APHTHITALITE.    Picralüm  Veotvianum. 

148.  Prtmary/orm  of  artificial  crystals,  right  rhorobic  prisms; 
M  :  M=112°  8',  a  :  a=106°  46^.  It  has  been  observed  in  nature 
only  in  a  massive  State,  presentinff  imperfectly  mammillary  forms, 
which  are  sometimes  composed  of  concentric  coats. 

H.=2 — 3.  G.=l-731.  Lustre  vitreous.  Color  white,  sometimes 
tinged  with  blue  or  green.  Translucent.  Tciste  saline  and  bitter, 
disagreeable. 

It  fuses  readily  before  ihe  blowpipe,  without  intumescence.  It  effervesces  strongly 
with  salphuric  acid. 

Obs.  its  only  known  locality  is  Vesuvins,  where  it  occurs  upon  the  lava  in  masses, 
often  an  inch  or  more  in  thickness. 


SALrAMMONIAC.    Picralüm  octahedrum. 

OcUbedral  AmmoDimc  Biilt,  Jir.    Moriateof  Ammonia,  P.    Natorlieher  Salmiak,   ff.    Salmiak,//. 
Amroonlaqoe  Muriat^e,  H. 

149.  Primary  form:  the  regulär  octahedron.  Secondaries : 
figs.  1  and  16,  PI.  I.  Cleavage  parallel  with  the  faces  of  the  octa- 
hedron. Imperfect  crystallizations :  stalactitic  and  globular 
masses ;  in  crusts,  or  as  an  efflorescence. 

H.=l-5 — 2.  G.=l-528.  Lustre  vitreous.  Streak  white.  Color 
white;  often  yellowish  or  greyish.  Translucent — opaque.  Frac- 
iure  conchoidal.     Taste  saline  and  pungent. 

According  to  Klaproth,  it  contains 

Muriate  of  Ammonia 
Sulphate  of  Ammonia 

It  dissolves  readily  in  about  three  times  its  weight  of  water ;  but  does  not  deli- 
quesce.  It  is  com^letely  volatile  before  the  blowpipe,  rising  in  white  fumes.  Min- 
gled  in  the  pulverized  State  with  quicklime,  it  gives  out  the  pungent  odor  of  am- 
monia. 

Obs.  It  occurs  in  the  cracks  and  fissures  of  volcanoes,  particularly  at  Etna,  the 
Island  of  Vulcano  and  Vesuvius.  It  has  been  observed  in  small  quantiiies  in  the 
vicinity  of  ignited  coal  seams,  as  at  St.  Etienne,  in  France,  and  also  at  Newcastle, 
and  in  Scotland.    It  occurs  also  in  Bucharia. 

Sal  ammoniac  has  not  hitherto  been  found  in  nature  in  suificient  quantities  to  be 
obtained  for  commerce.  It  is  a  valuable  article  in  medicine.  It  is  emplo^^ed  by  tin- 
men  to  prevent  the  oxydation  of  metallic  surfaces,  undergoing  the  Operation  of  tin- 
ning  or  soldering. 

The  &\t  «Ifi/iMvuic^,  sal-ammoniac  of  Dioscorides,  Cehms,  and  Pliny,  is  fully  proved 
by  Beckmann,  (Hist.  of  Inventions,  IV,  360,)  to  be  common  rock  salt.  It  is  deseribed 
by  Pliny  as  a  nativc  salt,  dug  in  Eg]rpt,  near  the  oracle  of  Ammon,  whence  its  name ; 
this  name  was  aflerwards  transferred  to  the  mnriate  of  ammonia,  when,  subsequently, 
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il  was  manafactnred  in  Eg3rpt  Sal-ammoniac  is  not  snpposed  to  have  been  entirely 
unknown  to  the  ancients,  but  to  be  deftcribed,  in  connection  with  one  or  two  other 
species,  under  the  name  of  nUmm^  which,  according  to  PUny,  mve  the  test  of  am- 
monia  when  mingled  with  qoicklime.    (See  Moore's  Ancient  Mlneralogy,  p.  96.) 


NITRATE  OF  MAGNESIA.    Picralum  deu^uescens. 

150.  In  deliquescent  efflorescences.     Color  white. 

It  coasists  of  Nitric  Aeid  73,  and  Magnesia  38.    Very  deliquescent 
Obs.    Occurs  in  limestone  caverns  with  the  nitiate  of  Urne. 


NITRATE.  OF  LIMR    Picralum  tenellvm. 

151.  In  efflorescent  silken  tufls  and  masses.    Color  white  or  gray. 

It  contains  Lime  33,  Nitric  Acid  57*44.  and  Water  10*56.  On  buming  coals  it 
slowly  fuses  with  a  slight  detonation,  ana  dries.  Very  deliquescent  before,  but  not 
after  being  desiccated  by  heat. 

Obs.  It  occurs  in  silky  efflorescences,  in  the  limestone  cavems  of  Kentucky.  It 
is  employed  in  the  manufacture  of  salt  petre. 

NITRATE  OF  SODA.    Nftruic  RBOMBOHEnauic. 

152.  Primary  form:  a  rhombohedron ;  R :  R=106°  33^  Cleav- 
age  perfect  parallel  to  R.   Found  usually  in  a  State  of  efflorescence. 

H.=l-5 — 2.  G.=2-0964.  Lustre  vitreous.  Streak  and  Color 
white.  Transparent.  Rather  sectile.  Fracture  indistinctly  con- 
choidal.     Taste  cooling. 

Its  constituents  are  Nitric  Acid  54'97|  and  Soda  4503. 

It  deflagrates  on  charcoal  with  less  violence  than  nitre,  producing  a  yellow  light. 
It  dissolves  in  three  parts  of  water  at  60°  F.  Friction  excites  negative  electricity  in 
its  cr3rstals  when  isolated. 

Obs.  There  is  a  large  deposit  of  this  salt  in  the  district  of  Tarapaca,  near  the 
northern  frontier  of  Chui,  constituting  a  bed  of  several  feet  in  thickness,  which  Cov- 
ers an  extent  of  forty  lea^ues  in  length.  Nests  of  common  salt  are  scattered  through 
it,  and  also  small  qoantities  of  nitrate  of  notash. 

Large  quantities  have  been  transported  to  Europe,  and  in  Great  Britain  it  has 
been  introduced  into  sdtne  manufactures  as  a  Substitute  for  nitre.  On  account  of  its 
deliqnesclng,  it  is  unfit  for  the  manufacture  of  gunpowder. 


NITRE.      NiTRÜM  RHOMBICUM. 
Nitrate  of  Potash. 

153.  Primary  form :  a  right  rhombic  prism ;  M  :  M  about 
120°.  The  artificial  crystals  usually  have  the  acute  lateral  edges 
truncated,  and  the  acute  solid  angles  deeply  replaced.  Occurs  gen- 
erally  in  thin  crusts,  and  delicate  acicular  crystallizations. 
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H.=l.  G.=l-936.  Lustre  vitreous.  Streak  and  Color  white. 
Subtransparent.    Brittle.     Tiiate  saline  and  cooling. 

Its  composition  according  to  Klaproth's  analysis  of  an  African  specimen,  (Beitrage, 
iii.  80,)  is  as  foUows  : — 

Nitrate  of  Potash  42-55 

Sulphate  of  lime  25*46 

Chlorid  of  Calcium  0*20 

Carbonate  of  Lime  ^'40==98'60. 

A  vivid  deflagration  takes  place  on  boming  coals,  and  with  combustible  substances 
a  strong  detonation  is  prodaced.  It  dissolves  easily  in  water,  and  is  not  altered  by 
exposnre. 

Obs.  This  salt  is  found  generally  in  minute  needle-form  crystals,  and  ciiists  on 
the  suriace  of  the  earth,  on  walls,  rocks,  dtc. 

Its  most  abundant  locality  is  India,  where  it  is  obtained  in  large  quantities  for  the 
arts.  It  occurs  also  in  Spain,  Hungary,  Egypt,  Persia,  &c.  In  Madison  county, 
Kentucky,  it  is  found  scattered  througb  the  loose  earth,  covering  the  bottom  of  a 
large  cave.  Other  similar  cavems  in  the  westem  states  of  this  country,  also  con- 
tain  it. 

Nitre  constitutes  about  75  per.cent.  in  the  composition  of  gunpowder,  and  is  prin- 
cipally  emplo^ed  in  the  manufacture  of  this  snbstance.  In  mdia,  it  is  used  for  pre- 
paring  a  cooling  miiture ;  an  ounce  of  powdered  nitre  in  five  onnces  of  water,  re- 
duces  the  temperature,  15®  F. 


COPPERAS.    VmiiOLUM  Martiale. 
Green  Vitriol.    Hemi-prtBmaÜc  Vitriol-Mlt,  ^.    Sulphate  of  Iron. 

154.  PriMary  form :  an  acute  oblique  rhom- 
bic  prism ;  M  :  M=82^  2V,  P :  M=80o  40^,  or  99° 
23^  Seco7idary  form :  e  :  e=101°  35',  M  :  c= 
138°  5(y.  ä  :  e=140o  48^  Cleavage  perfect, 
parallel  to  P ;  less  so  parallel  to  M.  Surface 
generally  smooth.  Rare  in  distinct  crystals ; 
generally  massive  and  pulverulent. 

H.=2.  G.=l-832,  of  a  specimen  containing 
about  Ol  of  sulphate  of  copper.  Lustre  vitre- 
ous, both  on  the  natural  surface  and  the  surface 
of  fracture.  Streak  white.  Color  various 
shades  of  green,  passing  into  white ;  becomes 
yellowish  on  exposure.  Subtransparent — translucent.  Taste 
sweetish,  astringent,  and  metallic.     Fracture  conchoidal .    Brittle. 

According  to  Berzelius,  it  consists  of  Oxyd  of  Iron  257,  Sulphuric  Acid  28*9, 
Water  25-4. 

The  action  of  the  biowpipe  renders  it  magnetic ;  with  borax  it  yields  a  green  glass. 
It  is  soluble  in  twice  its  weight  of  water,  and  the  Solution  is  blackened  by  a  tincture 
of  nut  galls.  On  exposure,  it  is  soon  covered  with  a  yellow  powder,  which  is  the 
sulphate  of  the  peroxyd  of  iron. 

Öbs.  This  salt  usually  proceeds  from  the  decomposition  of  iron  pyrites,  which 
readily  afibrds  it,  if  QccasionaUy  moistened  while  exposed  to  the  atmosphere.  The 
old  mine  of  Rammeisburg,  near  Gk)slar,  in  the  Hartz,  is  its  most  noted  locality :  it  has 
also  been  found  in  aluminous  shale  at  Hurlet,  near  Paisley,  and  in  several  of  the 
Saxon  and  Hungarian  mines. 

It  is  employed  in  the  process  of  dyeing ;  also  in  the  manufacture  of  ink  and  Prus- 
sian  blue. 

23 
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WHITE  COPPERAS.    Yitriolum  hexagonuii. 
Bisulphated  Perozyd  of  IroB,  Tkom. 

155.  Primary  form :  a  hexagonal  prism.  The  prisms  usually 
have  their  terminal  edges  deeply  replaced.  P :  e  (a  plane  replacing 
the  terminal  edge;  see  fij^.  125,  PL  IL)  =151°  M:e=119°,  e:e= 
128°  8^,  Cleavage  imperfect,  parallel  to  M.  It  also  occurs  in  fine 
granulär  masses. 

dolor  white ;  sometimes  with  a  pale  violet  tint. 

Its  compositionj  as  determined  by  M.  H.  Rose,  (Poggend.  Annalen,  xxvii.  310,) 
isasfoUows: 


Sulphuric  Acid 

4355 

Peroxyd  of  Iron 

2411 

Water 

3010 

Alumina 

0-92 

Lime 

0-73 

Magnesia 

0-32 

Silica 

0-31  =  100.4. 

This  salt  is  wholly  soluble  in  cold  water:  if  the  Solution  be  heated,  peroxyd  of  iron 
is  copiously  precipitated.  Dilute  muriatic  acid  dissolves  the  whole,  except  a  portion 
of  silica. 

Obs.  It  forms  a  bed  in  a  feldsparry  rock,  which  is  supposed  to  be  a  fine  grained 
granite,  in  the  province  of  Coquimbo,  the  most  northerly  part  of  the  republic  of 
Chili,  about  halt  a  dap'  journey  from  Copiapo.  This  salt  is  probably  derived  from 
the  decomposition  of  iron  pyrites.  The  bed  of  salt  is  continually  on  the  increase. 
Pits  twenty  feet  deep  have  oeen  formed  in  it  by  the  people  of  the  country. 


YELLOW  COPPERAS.    Vithiolum  PARAsmcuM. 


8alpbat«d  Peroxyd  of  Iron,  7%mii. 


156.  In  small  grains,  sometimes  consistin^  of  delicate  hexagonal 
tables,  too  minute  for  the  determination  of  their  angles.  Easily 
cleavable  parallel  to  P. 

Lustre  pearly.     Color  yellow.      Translucent. 

According  to  the  analysis  of  H.  Rose,  (Pogg.  Ann.  xxvii.  314,)  it  is  composed  of 


Sulphuric  Acid 

39  60 

Peroxyd  of  Iron 

2611 

Water 

2967 

Magnesia 

2-64 

Alumina 

1-95 

Silica 

137=101-34. 

Om.    It  is  found  incrustin^  the  Chili  vitriol,  or  white  copperas,  in  the  district  of 
Copiapo,  a  province  of  Coquimbo. 
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BLUE  VITRIOL.    Vitriolum  Ctprium. 
TeUrto-priHUUk  TItriol-salt,  M.    SulphaU  of  Copper. 

157.  Primary  form:  an  oblique 
rhomboidal  prism;  P:M=109o  32^ 
P  :  T=128o  27^  M :  T=149o  2f,  Cleav 
age  very  imperfect  Occurs  also  amor- 
phous. 

H.=2-25.     G.=2-213.      Lustre  vit- 
reous.   Streak  white.    Color  deep  sky- 
blue,  of  different  shades.     Subtrans- 
parent— ^tremslucent.     Taste  metallic  and  nauseous. 
brittle. 


Somewhat 


Its  constituents  are  Sulphuric  Acid  31'57,  Oxyd  of  Copper  32- 13,  Waier  3630.  It 
is  soluble  in  water.  A  polished  plate  of  iron  introduced  into  the  Solution,  becomes 
covered  with  copper. 

Obs.  Blue  viiriol  is  found  in  waters  issning  from  mines,  and  in  connection  with 
rocks  containing  copper  pyrites,  by  the  decomposition  of  which  it  is  formed.  Its 
foreign  localities  are  the  Rammeisberg  mine,  near  Gtoslar,  in  the  Hartz,  Fahlun,  in 
Swedcn,  also  Anglesea,  and  Wicklow. 

When  porified,  it  is  employed  in  dyeing  Operations,  and  in  the  printing  of  cotton 
and  Unen,  and  for  yarious  other  purposes  in  the  arts. 


WHITE  VITRIOL.    Vitriolum  Zincicüm. 


PrinnaUc  Vitriol-iait,  M.   Sulphate  of  Zinc. 

158.  Primary  form  :  right  rhombic  prism  ; 
M  :  M=90^  42'.  Secondary  form :  M :  e=129o 
2'.  M  :  6=134°  38^.  Cleavage  perfect  paral- 
lel to  c,  or  the  shorter  of  the  diagonals  of  the 
prism. 

H.=2— 2-5.  G.=2036,  as  determined  by  Hai- 
dinger. Lustre  vitreous.  Color  white.  Trans- 
parent— translucent.  Brittle.  Taste  astringent, 
metallic,  and  very  nauseous. 

Its  constituents,  according  to  an  anal3rsis  by  Klaproth, 
(Beitrage,  v.  193,)  are. 


Oxyd  of  Zinc 

Sulphuric  Acid 

Waler 

Oxyd  of  Manganese 


275 
300 
50-0 
0-5=98.0 


It  froths  nnder  the  blowpipe,  gives  off  its  sulphuric  acid,  and  Covers  the  charcoal 
with  a  white  coating  of  oxyd  of  zinc.    It  is  easy  soluble  in  water. 

Obs.  This  salt  is  supposed  to  be  formed  by  the  decomposition  of  blende.  It  oc- 
cuis  at  the  Rammelsbuig  mine,  in  the  Hartz,  at  Schemnitz,  in  Hungary,  at  Fahltuii 
in  Sweden,  and  at  Holywell,  in  Wales.    It  is  of  rare  occurrence  in  nature. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and 
dyeing.  A  fine  white  color,  zitic  wkiU,  superior  in  its  durability  to  white  lead,  is 
preparied  from  it 
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COBALT  VITRIOL.    Vitriolum  Cobalticum. 
R«d  Vitriol.    Bulpbftt«  of  Cobalt. 

159.  In  stalactites  and  crusts,  investing  other  minerals.  Lustre 
vitreous.  Color  flesh  and  rose-red.  Subtransparent — translucent. 
Friable.     Taste  astringent. 

The  analysis  of  Kopp,  (Gtehlen's  Jour.  9d  series,  vi.  157,)  gives  for  its  composi- 
tion,  Sulphuric  Acid  19-74,  Protoxyd  of  Cobalt  38-71,  Watcr  4l'55. 

It  communicates  a  blue  color  to  glass  of  borax. 

Obb.  It  occurs  in  the  mbbish  of  old  mines  at  Bieber,  oear  Hanau,  and  also  at 
Leogang,  in  Saltzburg. 


JOHANNITE.    YiTRiOLUM  Uranicüm. 
Salphat«  of  Um  Protoxyd  of  UranloiD,  Tknutn, 

160.  Primary  form :  an  oblique  rhombic  prism ;  crystals  flat- 
tened  and  from  one  to  three  lines  in  length,  arranged  in  concentric 
druses. 

LMStre  vitreous.  Streak  yellowish-green.  Color  beautifiil  eme- 
rald-ffreen,  sometimes  passing  into  apple-green.  Transparent — 
translucent ;  sometimes  opaque.  Taste  bitter,  rather  than  astringent. 

Soluble  in  water.  Solution  precipitated  chesnut-brown  by  prussiate  of  potash, 
yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  infusion  of  nut^ls. 

Obs.  This  mineral  was  discovered  by  John,  in  Elias  mine,  near  Joachimstahl, 
in  Bohemia. 


BOTRYOQEN.    Vitriolum  wcolor. 


U 


K 


Natire  Rod  Iron  Vitriol  of  Fablun,  Hmid. 

161.  Primary  form :  an  oblique  rhombic 
prism ;  M  :  M=119°  56^.  Secondary  form : 
M :  c'=160o  54',  ? :  ^=990  16',  a  :  0=141°.  P: 
a=160o  30/.  Faces  M  and  c'  striated  parallel 
to  the  vertical  axis.  Cleavage  parallel  to  M. 
The  crystals  are  usually  small  and  aggregated 
in  reniform  and  botryoidal  shapes,  consisting 
of  globules  with  a  crystalline  surface.  From 
this  peculiarity  in  its  structure  its  name  is  de- 
rived. 

H.=2 — 2-5.  G.=2-039.  Lustre  vitreous.  Streak  ochre-yel- 
low  and  a  little  shining.  Color  deep  hyacinth-red ;  the  massive 
varieties  sometimes  ochre-yellow.  Translucent.  Taste  slightly 
astringent. 

The  analysis  of  Berzelius  gives  for  its  composition,  Sulphate  of  Iron  48*3,  Sul- 
phate  of  Magnesia  30-8,  Water  30-9. 
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Under  the  blowpipe  it  intnmesces  and  gives  off  water,  producing  a  reddish-yel- 
low  earth,  which  by  xising  altemately  the  reduction  and  oxydizing  flame,  is  changed 
into  protoxyd  or  peroxyd  of  iron.  With  salt  of  phosphorus,  a  red  glass  is  pro- 
duced,  which  lases  its  color  on  cooling.  It  remains  unaltered  if  kept  dry,  but  wnen 
exposed  to  a  moist  atmosphere  itbecomes  covered  with  a  dirty  yellowish  powder. 
Boiling  water  dissolves  only  a  part  of  it,  leaving  a  vellow  ochreous  residue. 

Obs.  The  only  known  locality  of  this  mineral  is  the  famous  copper  mine  of 
Fahlun,  in  Sweden,  where  it  coats  gypsum  or  pyrites. 


GLAUBERITE.    Gjealvm  obu^uum. 

Hemi-priimfttie  Brytbiae-Salt,  Hmid,    Brongniarün,  J.  and  P. 

162.  Primär y  form:  an  acute  oblique  rhombic  prism;  M: 
M=83o  2(y,  P :  M=104o  15^  Secondary  forms :  similar  to  fig.  101, 
PI.  II. ;  another  variety  has  the  front  lateral  edge  c  truncated ; 
P  :  e=137o  9^,  e  :  6=116°  2(y,  M  :  6=131°  4(y.  Cleavage  perfect 
parallel  to  P. 

H.=2-5 — 3.  G.=2-75 — 2-85.  Lustre  vitreous.  Streak  white. 
Color  pale-yellow,  or  gray.  Practure  conchoidal ;  brittle.  Taste 
slightly  saline. 

It  contains  Sulphate  of  Lime  49,  and  Sulphate  of  Soda  51.  Immersed  in  water  it 
loses  ils  transparency,  and  is  partly  dissolved.  On  long  exposure  il  absorbs  moistnre 
and  falls  to  pieces.  Under  the  action  of  the  blowpipe  it  decrepitates  and  melts  into 
a  white  enamel.    If  insulated,  resinous  electricity  mav  be  excited  by  friction. 

Obs.  It  occurs  in  crj-stals  in  rock  salt  at  Villa  Rubia,  near  Ocana,  in  New  Cas- 
tile,  and  also  at  Aussee,  in  Upper  Ausiria. 


POLYHALITE.    Gealcm  colümnare. 

Bloedite,  Jokn. 

163.  Primary  form:  a  right  rhombic  prism;  M  :  M=115°. 
It  seldom  occurs  distinctly  crystallized,  but  usually  in  fibrous 
masses. 

H.=2-5 — 3.  G.=2'7689.  Lustre  resinous,  or  slightly  pearly. 
Streak  red.  Color  flesh  or  brick-red,  sometimes  yellowish.  Trans- 
lucent — opaque.     Tapste  bitter  and  astringent,  but  very  weak. 

Stromeyer  determined  the  composition  of  a  specimen  from  Ischel  to  be  as  fol- 
lows : 

Anhydrous  Sulphate  of  Lime  22*2184 

Anhydrous  Sulphate  of  Potash  276347 
Anhydrous  Sulphate  of  Magnesia      20*0347 

Hydrous  Sulphate  of  Lame  284580 

Anhydrous  Sulphate  of  Iron  0*2927 

Chlorid  of  Sodium  01910 

Chlorid  of  Magnesium  0  0100 

Peroxyd  of  Iron  01920 

According  to  the  analysis  of  Berthier,  three  varicties  from  Vic  are  constituled  as 
foUüWs ; 
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Cqrüalllnd.      l«d  mimNi.        Gray  ■«■!?•. 

Solpliate  of  Lime                 40*0  45-0  40*0 

Sulpliate  of  Soda                  876  446  994 

Chlorid  of  Sodiom               15-4  6*4  0*7 

Sulphate  of  Magnesia           0*0  0*0  17*6 

Sulphate  of  Manganese          0*5  0*0  0*0 

Alumina  and  Oxyd  of  Iron    4*5  3*0  4*3 

M                   1-0  8-0 


Becomes  opaqne  in  the  flame  of  a  candle,  and  of  a  brownish  color.  ünder  the 
blowpipe  it  fuses  instantaneonsly.    It  is  but  slightly  solnble  in  water. 

Obs.  The  mines  of  Ischel  and  Auasee,  in  Salzbarg,  where  it  occurs  with  common 
salt,  eypsum,  and  anhjdrite,  and  the  salt  mines  of  Yic,  in  Lorraine,  are  the  prin- 
einal  localities  of  this  mineral. 

The  name,  Polyhalite,  is  derived  from  wtMtf  many,  and  i>r,  salt,  in  allnsion  to  the 
nnmber  of  salts  in  its  eonstitation. 


GLASSIL     ENTOGiEA- 


ORDER  II.    HALINEA. 


OXAXiATE  OF  LIME.    Astamalus  phttogeneus. 
Humboldtine.    Eisen  Retin   Brntkampt. 

164.  Earthy ;  crystallization  undetermined. 
G.=213— 2-489.     Soft  ;  may  be  scratched  by  the  nail.     Dull. 
Color  yellow.     Fracture  uneven,  earthy.     Acquires  negative 
electricity  by  friction,  when  insulated. 

Its  constituents,  according  to  Mariano  de  Rivern,  are  Oxalic  Acid  46*14,  and  Pro- 
toxyd  of  Iron  53-86. 

It  blackens  in  the  flame  of  a  candle  instantly,  and  then  is  attractable  by  the  mag- 
net.  A  continuance  of  the  heat  causes  the  evolution  of  a  vej^table  odor,  and  soon 
decomposes  it,  leavinga  stain,  at  first  yellow,  then  black,  and  nnally  red. 

Ob8.  It  occurs  at  Xoloseruk,  in  Bohemia,  and,  according  to  tne  supposition  of 
Rivero,  has  resulted  from  the  decomposition  of  succulent  plants. 


CRYOLITE.    Crtalüb  pusilis. 
Prinnatic  Cyrone-Haloid,  M.    Almnioe  Flaat^e  Alcallne,  H. 

165.  Primary  form:  a  right  rectcingular  prism.  Cleavtzge 
parallel  to  P  perfect,  parallel  to  the  laterä  faces  less  so.  Occurs 
in  lamellar  masses. 

H.=2-25 — 2-5.  G.=2'949.  Lustre  vitreous ;  slightly  pearly  on  P. 
Streak  white.  Color  white ;  sometimes  reddish  or  brownish.  Sub- 
transparent— translucent.  Immersion  in  water  increases  its  trans- 
parency.     Brittle. 

The  analysis  of  Berzelius,  (Kong.  Vet.  Acad.  Handl.  1823,  p.  315,)  shows  it  to  be 
composed  of  Alomina  34'4,  Soda  31*35,  and  Hydrofluoric  Acid  44*25.   It  is  fusible  in 
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the  flame  of  a  candle,  and  hence  its  name,  from  xfmt,  ice.  Before  the  blowpipe,  it 
first  fuses,  then  becomes  bard,  wbite,  and  opaque,  and  ultimalely  assumes  a  slaggy 
appearance. 

Obs.  Arksutfiord,  in  West  Qreenland,  is  tbe  only  known  locality  of  this  mJneral. 
It  was  discovered  by  Gies^cW,  in  two  veins  in  gneiss,  associated  with  galena,  mnrites, 
and  spatbic  iron.  Specimens  may  there  be  obtained  from  six  inches  to  a  toot  in 
diameter. 


ALUM  STONE.    Alüminüs  rhohboheorus. 

Rhonbohedral  Alum  Haloidt,  M.    Alumine  Soui-cuIfat6t  Alcalint,  ff. 

166.  Primary  form :  an  obtuse  rhombohedron ;  R :  R=92°  50^ 
Secondary  form :  fiff.  113,  PI.  II.  Cleavage  nearly  perfect  parallel 
to  a ;  indistinct  parallel  to  R.  It  also  occurs  massive,  having  a  gran- 
ulär or  impalpable  composition. 

H=5.  G.=2-58 — 2-752.  Lustre  vitreous  on  R,  inclining  to 
pearly  on  a.  Streak  white.  Color  white,  sometimes  grayish  or  red- 
dish.  Transparent — subtranslucent.  Fracture  flat,  conchoidal,  un- 
even ;  of  massive  varieties,  splintery,  and  sometimes  earthy.   Brittle. 

The  analyses  pf  Vauquelin  and  Ck>rdier,  give  the  following  composition : 

From  Mont  d*0r,  in  Auvergne.  From  Tolfa. 
Sulphuric  Acid                         2705  2500 

Alumina  3180  4392 

Silica  28-40  2400 

Potash  5-79  308 

Water  and  loss,  3*72,  Cordier.  4*00,  Vanquelin. 

It  decrepitates  in  the  blowpipe  flame,  and  is  infusible  both  alon^  and  with  soda. 
With  borai,  it  forms  a  colorless  globale.  When  pulverized,  it  is  soluble  in  sulphuric 
acid. 

Oaa.  This  mineral  is  met  with  in  crystals  at  Tolfa,  near  Civita  Vecchia,  in  the 
neighborbood  of  Rome ;  also  at  Öeregh,  in  Hungary.  It  occurs  only  in  volcanic 
rocks.  The  compact  varieties  from  Hung^ary  are  so  hard,  as  to  admit  of  being  used 
for  millstones.  Alum  is  obtained  from  this  mineral  by  repeatedly  roasting  and  Ux- 
iyiating,  and,  finally,  cr3r5tallizing  by  evaporaüon. 


FLUELLITE.    Flüellüs  ptiumidalis. 
FInate  of  Alumina.    Fluorid  of  Aluminoro. 

167.  Primary  form :  a  right  rhombic  prism ;  M :  M=106^  near- 
ly. It  commonly  appears  under  the  form  of  an  acute  rhombic  oc- 
tahedron,  fi^.  76,  PL  II.,  in  which  a :  a=109o 

Color  white.     Transparent. 

Gontains  Fluoric  Acid  and  Alumina,  according  to  an  imperfect  anal}rsis  by  Wol- 
laston. 

Obs.  Fluellite  is  an  extremely  rare  mineral,  and  was  first  discovered  by  Levy. 
The  few  specimens  that  have  been  obtained,  were  found  at  Stenna-gwyn,  in  Com- 
wall,  with  Wavellite  and  uranite,  in  minute  crystals,  on  quartz. 

I  hesitate  somewhal  in  connecting  this  species  in  the  same  genus  with  fluor  spar, 
&c.  If  a  new  genus  should  be  instituted,  it  would  have  its  place  between  Cryalus 
and  Fluellus. 
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FLUOR  SPAR.    Flukllus  octahedrus. 


FluAte  of  Lime.    Fraorid  of  Calduin.    RatoflTkiL    Chloropbane.    OeUhtdral  Fluor-Haloide,  Jlf. 
Chauz  Fluat6e,  H.    Muria  Pbosphorao«,  Liwa, 

168.  Primary  fm^m :  the  regulär  octahedron,  fig.  4,  PL  I.     Se- 
condary  forms:    form   of  the   most   com- 
mon occurrence  is  the  cube,  fig.  1,  PL  II. 
Some  of  its  other  forms  are  represented  in 
figures  2,  3,  5,  6,  7,  9,  10,  11,  14,  16, 24,  and 
26,  of  the  same  plate.     These  simple  forms 
also  occur  in  combination,  as  in  the  annexed 
fiffure.     Cleavage  obtained  with  facility  par- 
allel to  A.    Compound  crystals :  fig.  129,  PL 
II. ;  also  the  annexed  figure,  which  is  an  in- 
stance  of  the  same  kind  of  composition ; 
but  the  individuals  are  continued  be- 
yond  the  face  of  composition,  and  one 
IS  partially  enveloped  by  the  other.    Im- 

{^erfect  crystallizationa :  structure  rare- 
y  columnar;  often  granulär,  particles 
of  various  sizes. 

H.=4.  G.=314— 3178.  Lustre  vii- 
reous;  sometimes  splendent;  usually 
glimmering  of  the  massive  impalpable 
varieties.  Streak  white.  Color  white, 
wine-yellow,  emerald-,  pistachio-,  blu- 

ish-green,  rose  and  crimson-red,  violet-blue,  and  sky-blue.  Wine- 
yellow  and  violet-blue  are  the  most  common ;  and  the  red  varieties 
the  rarest.  The  colors  of  massive  varieties  are  often  arranged  in 
concentric  lines;  and  occasionally  in  crystals  they  are  arranged 
along  the  axes,  or  in  concentric  coats.  Transparent — subtranslu- 
cent.  Brittle.  Fracture  of  massive  impalpable  varieties,  flat,  con- 
choidal,  and  splintery. 

It  is  composed  of  Fluorine  47-37,  and  Calcium  59-63. 

Below  a  red  heat,  the  coarsely  pulverized  spar  becomes  vividly  phosphorescent. 
The  colors  of  the  light  thus  prodnced  are  very  various,  and  are  independent  of  the 
extemal  color.  The  variely  chlorophane  emits  a  bright  emerald-gpreen  light.  At  a 
high  temperature,  phosphorescence  ceases.  The  passage  of  the  electric  fluid  thmugh 
it,  is  Said  to  restore  this  property.  Under  the  blowpipe,  flnor  spar  decrepitates, 
and  ultimately  fuses  into  an  enamel.  If  the  flame  be  continued,  the  fluorine  is  in 
part  expelled,  and  the  specimen  assumes  a  cauliflower-like  appearance. 

Obs.  Fluor  spar  seldom  occurs  in  beds  in  rocks.  It  generally  constitutes  veins, 
and  in  this  State  occurs  in  great  abundance  in  the  north  of  Elngland,  where  it  is  the 
gangue  of  the  lead  mines,  which  intersect  the  cosd  formations  of  riorthumberland. 
Cumberland,  Durham,  and  Yorkshire.  In  Derbyshire,  also,  it  is  very  abundant;  and 
also  in  Comwall,  where  the  veins  intersect  much  older  rocks.  In  the  mining  dis- 
tricts  of  Saxony,  it  is  a  common  minerai. 

The  most  remarkable  locality  of  fluor  spar  in  the  United  States,  has  been  discov- 
ered  within  a  few  years,  on  the  borders  of  Muscalonge  lake,  in  St.  Lawrence  coonty, 
New  York,  where  it  occurs  in  cavities  in  granite.    Cubical  crystals  of  an  enor- 
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mous  size,  some.  more  thaii  a  foot  in  each  of  their  dimensions,  have  been  obtained 
at  this  place.  The  spar  of  this  region  has  usnally  an  emerald  or  bluish-green  color. 
In  Grallatin  county,  Ulinois,  in  the  region  sonthwest  of  Cayes  rock,  for  thirty  miles 
along  the  Ohio,  at  Shawneetown  ana  other  places,  this  mineral  is  found  scattered 
through  the  soil  or  imbedded  in  limestone.  The  prevaüing  color  is  a  dark  purple. 
Large  crystals  are  often  obtained  at  this  locality. 

The  chlorophane  variety  forms  a  vein  in  gneiss,  in  the  town  of  Tnunbull,  Gönn., 
where  it  is  associated  wiih  topaz  aud  magnetic  pyrites.  It  seldom  occurs  in  distinct 
crystals,  but  commonly  in  coarsely  granulär  masses  of  a  light  reddish  or  reddish- 
gray  color.  At  the  Noich  of  the  White  mountains,  in  New  Hampshire,  green  oc- 
tahedrons  have  been  observcd  in  a  crystalline  quartz.  The  mica  slate  at  Putney, 
Vermont,  also  contains  a  green  variety,  in  small  quantities.  It  also  occurs,  spar- 
^^S^Yi  Jn  Shenandoah  county,  Virginia,  near  Woooistock,  in  the  fissures  of  a  lime- 
stone containing  Shells ;  also  on  the  Potomac,  at  Shepardstown,  in  white  limestone ; 
in  Smith  county,  Tennessee,  in  white  and  purple  cubes ;  at  Lockport,  in  white  cubes 
in  a  black  Umestone,  accompanjrinff  celestine ;  in  Massachusetts,  at  the  Southampton 
mine ;  near  the  Franklin  fumace.  Wew  Jersey ;  at  Amity,  New  York,  in  thin  seams, 
associated  with  homblende,  spinel,  and  turmaline. 


APATITE.    Fluellus  hexagonus. 


Rbombohedral  FIuor-Halolde,  Af.    Phofphfttc  of  Lime.    Bpargeliteln,  Pboaphoiit,  IT.  Asputgo» 
■toD«.    Morozite.    Chryaolite. 

169.  Primary  form :  ahexagonalprism, 
fiff.  114,  PI.  II.  Secandary  forms:  fig. 
125,  PI.  II.,  also  the  annexed  ngure. 

P  :  e=139o  48^   P  :  6^=157°  6^  P  :  &'= 

120°  36',   M  :  6=130°  12^  M  :  6^=1120  54', 

M:e''=149°24',    P:a= 143^48',    P  :  a'= 

124P  2CK,   P :  a''=108o  51',  e  :  a=126o  12^, 

e  :  a'=145o  4(y,  c  :  a"=161o  9'.      Ckavage 

imperfect,  parallel  both  to  P  and  M.     Im- 

perfeci  crj/stcUlizations :  globular  and  reni- 

fonn  shapes ;  structure  imperfectly  columnar :  massive,  structure 

granulär. 

H.=5,  sometimes  4-5.  G.=3 — 3-235.  Lustre  vitreons,  inclining 
to  subresiuous.  Streak  white.  Color  usually  sea-green,  bluish- 
green  or  vioiet-blue ;  sometimes  white ;  also  occasionally  yellow, 
gray,  red,  and  brown;  none  bright.  Transparent — opaque.  A 
bluish  opalescence  is  observed  in  the  direction  of  the  vertical  axis 
in  some  specimens,  especially  in  the  white  varieties.  Gross  frticture 
conchoidal  and  uneven.  Brittle.  Some  varieties  are  phospho- 
rescent  when  heated,  particularly  those  crystals  which  €ure  but 
slightly  modüied  at  their  extremities ;  others  become  electric  by 
friction. 


The  following  table  contains  several  anal)rses  of  Q.  Rose,  (Poggendorf 's  An- 
nalen,  ix.) 

Snorum,    Cabojle  Gata,     Arendal, 


Norway.  Spnin. 

Chlorid  of  Calcium  428  0-885 

Fluorid  of  Calcium  459  7049 

Subsesquiphosphate  of  Lime  9113  92066 

G.=3174  G.=2-35 


Gretner,  St.  Gothard, 

Norway.         Tyrol.  Tyrol. 

0-801           0*15  a  trace. 

701             7-69  769 

92189          9316  92*31 

G.=3194    G.==3175  Q.=3197 
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It  18  infusible  alone  before  the  blo¥n>ipe  except  at  ihe  ed^es.  With  biphosphate  of 
8oda  or  boraz,  it  fuses  withoat  difficuity  into  a  glass,  which,  on  cooling,  has  a  crys- 
talline  structore.  It  also  fuses  if  mixed  with  carbonate  of  iron.  It  dissolves  slowly 
in  nitric  acid,  and  without  efferrescence. 

Obs.  Apatite  usually  occurs  in  primitive  formations.  It  is  often  found  in  veins, 
and  particularly  those  containing  tin  and  iron  ore,  also,  in  veins  of  primitive  lime- 
stone tra versing  granite.  It  also  occurs  in  Serpentine,  and  occasionally,  as  in  Spain, 
in  ancient  volcanic  rocks. 

Its  principal  foreign  localities  are  Ehrenfriedersdorf,  in  Saxony ;  Slackenwald,  in 
Bohemia;  Caldbeck  Fell,  in  Cumberland,  Devonshire:  St.  Grothard,  in  Switzerland. 
The  greenish-blae  varie^,  called  moroxUe^  occurs  at  Arendal,  in  Norway. 

The  asparagus  stane  or  spargelsUin  variety,  which  is  obtained  at  Zillerthal,  in  the 
Tyrol,  is  transiucent  and  has  a  wine-yellow  color ;  it  is  imbedded  in  talc.  The  pJios- 
phoriu  or  massive  varieties,  are  mostly  obtained  from  Estremadura,  in  Spain,  and 
Slackenwald,  in  Bohemia. 

Its  most  important  locality  in  the  United  States,  is  at  Gouverneur,  St.  L^awrence 
Co.,  N.  Y.,  where  it  occurs  in  a  vein  of  limestone,  intersecting  granite,  and  within  a 
foot  or  two  of  the  granite :  the  crystals  are  most  abundant  near  the  junction  of  the 
two  rocks.  Crystads  have  been  obtained  at  this  locality,  six  inches  long  and  one  and 
a  half  in  diameter,  possessing  a  fine  sea-green  color,  and  variously  m(äified  at  their 
eztremities.  It  is  associated  with  finely  crvstallized  scapolite  and  sphene,  and  a  pur- 
plish  or  brown  pyroxene.  At  Amity,  N.  i.,  it  occurs  of  a  gfeen  color  in  white  limc- 
stone,  presenting  the  primaiy  form,  and  is  accompanied  with  pyroxene  and  scapolite. 
Crystailized  and  massive  specimens,  of  a  bluish-green  color,  occur  at  Bolton,  Mass., 
associated  with  sphene,  petalite,  and  also  the  minerals  occurring  at  the  abovemen- 
tioned  localities.  Reddish-brown  crystals  of  an  inch  in  length,  have  been  obtained 
from  a  vein  of  granite,  at  Greenfield,  N.  Y.  Also,  it  has  been  found  near  Baltimore, 
Md. :  Wilmington,  Del. ;  Green  Pond,  Morris  Co.,  N.  Y.  j  and  at  Anthony's  Nose,  in 
the  Highlands  on  the  Hudson. 

Apatite  was  thus  named  by  Werner,  from  avam«,  io  deeeivf^  in  allnsion  to  the  de« 
eeption  of  the  older  mineralogists,  respecting  the  nature  of  its  several  varieties. 


WAGNERITE.    Flüellüs  oBuauus. 
Hcmi-prifoifttic  Fluor-Haloid«,  Haid.    Wagnerit,  Fiuk*.    Floophosphate  of  Magnesia,  Thom. 

170.  Primary  form:  an  oblique  rhombic  prism;  M :  M=95°  25^ 
P  :  M=109°  2(y.     Most  of  the  prismatic  planes  are  deeply  striated, 

H.=5 — 5-5.  G.=3-ll.  Lustre  vitreous.  Streak  white.  Color 
yellow,  of  different  shades ;  often  ^ayish.  Transiucent.  Fracture 
uneven  and  splintery  across  the  pnsm. 

It  contains,  according  to  FucLs,  Phosphoric  Acid  41-71,  Hydrofluoric  Acid  6-50, 
Magnesia  46*66,  Oxyd  of  Iron  5,  Oxyd  of  Manganese  05.  It  fuses  with  difficuity, 
per  «,  before  the  blowpipe,  into  a  dark  greenish-gray  glass :  with  borax  or  biphos- 
phate of  soda,  it  is  readiiy  dissolved.  Nitric  or  suTphuric  acid,  gently  heated,  evolves 
rrom  its  powder  fumes  of  fluoric  acid. 

Obs.  This  rare  species  occurs  in  the  valley  of  Holgraben,  near  Werfen,  in  Saltz- 
bürg,  in  irregulär  veins  of  quartz,  traversing  clay  slate. 

HERDERITE.    Flcellits  rhombicds. 
Prismatie  Fluoi^Haloide,  Haii.    Brewster's  Journal,  tX,  360. 

171.  Primary  form:  a  right  rhombic  prism; 
M  :  M=115°  53^  Secondary  form :  P  :  a= 
147°  34^,  a :  a,  (adjacent  planes,)  649  5V,  e  :  e= 
1440  16^,  M :  e=128o  4(y,  P :  e=141o  2(y.  Cleav- 
age  internipted  parallel  to  M,  also  traces  par- 
allel to  P.  Surfaces  M  and  e  very  smooth,  and 
delicately  marked  with  lines  parallel  to  their 
edges  of  intersection  with  M. 
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H.=5.  G=2'986.  Lustre  vitreous,  inclinin^  to  subresinous. 
Slreak  white.  Color  various  shades  of  yellowish  and  greenish- 
white.     Translucent.     Fracture  small  conchoidal.   Veryl)rittie. 

Obs.  The  only  specimen  of  this  mlneral  as  vet  foxmd,  was  obtained  at  the  tin 
mines  of  Ehrenfriedersdorf,  in  Saxony,  imbeddea  in  fluor  spar.  It  mucb  resembles 
the  asparagus  variety  of  apatite,  for  which  it  was  mistaken  tili  proved  to  be  a  dis- 
tinct  species  by  Haidinger,  who  gave  it  the  above  name  in  compument  to  Baron  Von 
Herder,  the  direclor  of  the  Sazon  mines. 


CHILDRENITR    Flitellus  Cbildbcnh. 


172.  Primaryform:  trimetric.  Secondary 
form ;  e  :  e  (adjacent  planes  in  the  same  py- 
ramid,)  =97°  5(y  and  102°  3(y,  e  :  e  (different 
pyramids,)  =130^  2(y,  a :  0=124°  54^  Cleav- 
ctge  imperfect,  parallel  with  P. 

H.=4-5 — 5.  Lustre  vitreous,  inclining  to 
resinous.  Streak  white.  Col(n'  yellow,  and 
pale  yellowifih-brown,  also  yellowish-white. 
Translucent.    Fracture  uneven. 


It  is  composed,  according  to  WoUaston,  of  Phosphoric  Acid,  Alumina  and  Iron. 

Obs.  Occurs  in  minnte  cT3rstals  and  crjrstalline  coats,  on  spathic  iron  or  qnartz. 
near  Lavistock,  in  Derby^hire.  It  was  discovered  by  Levy,  and  named  in  honor  of 
Mr.  Chüdren. 
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WAVELLITE.    Astralus  rhombicus. 

PriMDftUe  Wavtlline-Hftlolde,  Htüd.     Bubphosphate  of  Almnine.    D«vonite.    Hjdmgjrrit«.    Lm- 
ionite. 

173.  Primaryform:  a  right  rhombic  prism; 
M  :  M=122'^  15^.  Secondary  form :  a  :  a  (adja- 
cent planes^  =107°  26^,  M  :  e=118°  53^  Cleavaffe 
perfect  parallel  to  M,  and  also  to  e  or  the  longer  di- 
agonal. It  usually  occurs  in  minute  crystals  radia- 
ting  from  a  point,  and  so  closely  aggregated  as  to 
form  hemispherical  or  globular  concretions.  These 
concretions  vary  from  a  minute  size,  to  an  inch  or 
more  in  diameter. 

H.=3-25— 4.     G.=2-337— 2-3616.     Lustre  vit- 
reous, inclining  to  pearly  and  resinous.     Streak  white.     Color 
white,  passing  into  yellow,  green,  gray,  brown,  black.  Translucent. 

It  consists  of 

Alumina 

Phosphoric  Acid 

Water 

Fluoric  Acid 

Lime 

Oxyd  of  Iron  and  Manganese  O'OObIOO'32  Fwk$.      l-35=s99'36  Btrzüna, 


37-20 

35-35 

3512 

33-40 

2800 

26-80 

000 

2-06 

0-00 

0-50 
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Becomes  white  under  the  blo^ipe,  losing  its  translacency,  bat  is  inAisible.  With 
boracic  acid  aod  iron  wire,  it  anords  a  globule  of  ^hos^huret  of  iron.  Reduced  to 
powder,  it  dissolves  in  heated  nitric  or  solpharic  acid,  giving  offa  vapor  which  cor- 
rodes  glass. 

Obs.  Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  De- 
vonshire,  by  Dr.  Wavell.  It  has  since  been  found  at  Clommell,  near  Cork,  in  the 
Shiant  isles  of  Scotland;  at  Zbirow,  in  Bohemia;  on  brown  iron  ore  at  Amberg,  in 
Bavaria,  (a  variety  called  Lasianüe,  by  Fachs.) 


PHARMAGOLITE.    Gtpsalcs  stkllatcs. 


Hemi-prioBatlc  Euetete-HAlolde,  Hmid. 
ptaarmacolite. 


Anenale  of  Llme.      Ancnie  blatb,  Werner.     Picro- 


174.  Primaryform:  a  right  rhomboidal 
prism,  whose  oblique  angle  equals  96° 
46^  Secondary  form  :  T  :  M  (plane 
truncating  the  edge  e  :  c)=83°  14',  and 
96°  46^;«:  6=117°  24' ;  P  :  c=121°  IS'. 
Cleavage  parallel  to  T  eminent.  The 
crystals  are  nsually  lengthened  in  the  di- 
rection  of  P,  and  often  one  face  e  is  oblite- 
rated  by  the  extension  of  the  other ;  in  these  instances  the  crystal 
is  attached  to  the  rock  parallel  to  the  extended  c,  and  receives  its 
increase  of  attraction  in  the  direction  of  this  axis.  (See  §  81.)  The 
surfaces  T  and  e  are  usually  striated  parallel  to  their  mutual  in- 
tersection.  Occurs  rarely  in  distinct  crystals  ;  commonly  in  deli- 
cate  silky  fibres  or  acicular  crystallizations,  aggregated  in  stellated 
groups.  It  also  presents  botryoidal  and  stalactitic  shapes,  and 
sometimes  its  composition  is  impalpable. 

H.=2 — 2-5.  G.=2-64 — 2-73.  Lustre  vitreous,  except  on  P,  on 
which  it  inclines  to  pearly.  Streak  white.  Color  white  or  gray- 
ish  ;  frequently  tinged  red  by  the  arsenate  of  cobalt  which  often 
accompanies  it.     Translucent — opaqiie.     Fracture  imeven. 

According  to  Klaproth,  a  specimen  from  Wittichen,  (Beitrage,  iii.  277,)  contained 
Lime  25,  Arsenic  Acid  50*54,  Water  24*46.  John's  analysis  of  a  specimen  from  An- 
dreasberg, gives  Lime  27*28,  Arsenic  Acid  45*68,  Waier  ^-86.  Pure  specimens  from 
Mr.  Ferguson's  collection  were  analyzed  by  Dr.  Turner,  and  found  to  contain  Arse- 
nate of  Lime  7901,  and  Water  20-99.  Exposed  to  ihe  blowpipe  it  is  almost  entirely 
volatilized,  and  gives  off*  dense  white  fnmes  of  arsenic.  It  alssolves  readily  in  nitric 
acid  wiihout  effervescence. 

Obs.  Crystals  of  pharmacolite  have  been  found  in  the  grand-duchy  of  Baden : 
also  in  botryoidal  or  globular  groups  of  delicate  white  silky  crystals  at  St.  Marie 
aux  Mines  in  the  Vosges,  at  Andreasberg  in  the  Hartz,  and  at  Riegelsdorf,  in  Hes- 
sia ;  at  Wittichen,  near  Furstenberg  in  Germany,  it  occurs  in  acicular  crystals  as- 
sociated  with  cobalt,  and  disseminated  on  granite. 

The  picropharmacolite,  from  Riegelsdorf.  difiers  from  the  above  species.  accord- 
ing to  »tromeyer,  (Untersuchungen,  p.  135,)  merely  in  containing  aboot  tbree  per 
Cent,  of  magnesla^ 
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HAIDINOERITE.    Gtpuld«  rsohhcdi 

DlUonoB*  B^fMU-Haloida,  S^i.    Bnwiui'i  Jonnal,  Vol 

175.  Primary  form :  a  right  rhombic  prism ; 
M  :  M=100°.  8econdary  form  .-  M  :  «=140°, 
M  :  e=130°,  a  :  a  (adjacent  pltine3,)=126°  58*,  e  : 
a=l  16°  31',  Cleavage  highly  perfect  and  easily 
obtained,  parallel  to  e. 

H.=l-5— 2-5.  G.=2-848.  huatre  vitreous. 
Streak  white.  Colar  while.  Transparent — 
translucent.  Sectil« ;  Ihin  laminsB  sligntly  flex- 
ible. 

Accordiug  to  Tarner,  it  is  composed  of  Arsenate  of  Lime  B5'6E 
14-319.     Disaolves  easily  in  nilric  ««id. 

Ob*.  This  mlnersl  was  Sret  diaüngnished  as  a  specics  bf  Mr.  Haidinger.  A  Sin- 
gle specimen  only  has  beeu  obuined  from  ils  localitjr  al  Baden.  Il  is  «asociaied  wilh 
pharmacolite,  or  which  U  was  snppoaed  to  be  a  TarleCy  \  II  ocears  mosilj  in  minnle 
cijstals,  aggregaled  inlo  boiryoidal  form«. 


1,  aud  Waler 


QTF8ÜH.    GmiLna  sHoiooiiwDa. 


176.  Primary  form :  a  right  rhomboidal  prism ;  M  :  T=113<' 
18'.    Secondary  forms  : 


P  :  6=108°  34',  e  :  6=142»  62',  P  :  6=124«  42',  P  :  ^=134°  21. 
Cleavage  highly  eminent,  parallel  to  P  ;  parallel  to  M  much  less 
perfect,  parallel  to  T  obtained  with  difficulty  on  account  of  the 
flexibility  of  the  tnineral  in  this  direction.  Compound  cry»- 
tals :  composition  of  the  ßrst  kind  parallel  to  each  of  the  three 
primary  faces.  The  arrow-shaped  crystaU  result  from  a  compo- 
sition parallel  to  T.  Crystais  of  gypsum  vary  from  an  enormous 
flize  to  delicate  acicular  fibres.     Imperfect  cryatallizaiions  :  stel- 
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lated  a^gregations,  composed  of  sublamellar  particles ;  also  lamel- 
lar  and  granulär  ;  sometimes  nearly  impalpable. 

H.=l-6— 2.  G.=2-31— 2-3257.  Lustre  of  P  pearly  and  shining, 
of  M  and  T  vitreous.  Massive  varieties  have  often  a  glistening 
lustre,  and  sometimes  are  dull  and  earthy.  Streak  white.  Color 
usually  white,  sometimes  gray,  flesh-red,  honey-yellow,  ochre-yel- 
low,  and  blue :  in  pure  varieties  are  often  black,  brown-red,  or 
reddish-brown.     Transparent — opaque.    Brittle  parallel  to  M. 

Gypsnm  is  composed  of  Sulphnric  Acid  44*8,  Lime  33*0,  and  Water  210.  Before 
the  blowpipe  it  becomes  opaque  and  of  a  white  color,  exfoliates,  and  falls  to  a  pow- 
der.  At  a  high  heat  it  fuses  with  difficulty  into  a  white  enamel.  The  white  powder 
obtained  by  heat,  if  moistened,  soon  becomes  very  firmly  solid.  It  does  not  effer- 
vesce  with  acids  when  pure. 

Obs.  The  transparent  varieties  have  been  disting^uished  by  the  name  SeleniU ; 
and  the  fine  massive  varieties  are  called  Alabasier.  Gypsum  oAen  forms  very  ex- 
tensive beds  in  secondary  coontries,  and  is  osually  found  in  connection  with  the 
new  red  sandstone.  It  also  occuis  in  clay,  and  in  coal  formations ;  and  sparingly  in 
several  rock  strata  besides  the  sandstone :  it  is  also  a  prodnct  of  volcanoe». 

The  finest  foreign  specimens  are  found  in  the  salt  mines  of  Bex,  in  Swilzerland ; 
at  Hall,  in  the  Tyrol ;  in  the  sulphur  mines  of  Sicily ;  in  the  g]rpsum  formation,  near 
Ocana,  in  Spain ;  and  in  the  clay  of  Shotover  Hill,  near  Oxford.  Large  lenticular 
crystals  have  been  met  with  at  Montmartre,  near  Paris.  Derbyshire  produces  the 
fibrous  varieties.  Near  Sienna,  in  Tuscany,  it  occurs  extremely  pure  and  compact. 
It  is  iransported  from  this  place  to  Florence,  and  there  employed  for  the  manufac- 
ture  of  vases,  figures,  &c.    It  also  occurs  in  acicular  crystals  covering  lavas. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States ;  and  more 
particularly  New  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is 
usually  associated  with  salt  Springs. 

Transparent  crystals,  of  the  form  in  fig.  l,  have  been  found  at  Poland,  and  Canfield, 
Trumbull  Co.  Ohio.    Beautifa)  specimens  of  the  selenite  variety  occur  near  Lock- 

Sort,  N.  Y.,  associated  with  calcareous  spar  in  scalene  dodecahedrons,  and  rhombo- 
edral  crystals  of  brown  spar. 

The  vaiue  of  gnrpsum  in  the  arts,  depends  principally  on  the  property  it  possesses 
of  hardening,  when  moistened  afler  having  been  heated.  It  is,  used  for  making 
moulds,  taking  casLs  of  statues,  medals,  &c.,  for  producing  a  hard  finish  on  walls ; 
also  in  the  manufacture  of  artificial  marbles,  as  tne  scagliola  tables  of  Leghorn  i  it 
is  also  ground  up  and  employed  for  improving  lands. 

The  fibrous  variety  when  cut  en  cabochon^  and  polished,  reflects  light  similarly  to 
cat*s  eye. 

This  mineral  is  easil^  distinguished  from  mica  by  its  inferior  hardness  and  want 
of  elai^city,  and  by  the  inferior  facility  of  its  cleavage;  and,  in  general,  its  softness 
will  distinguish  it  from  the  minerals  it  most  resembles. 


ANHYDRITE.    Qtpsalüs  rectanoülüs. 
Piitmatic  Gypram-Haloide,  M.    Cub«  Spar,  Mariacite,  W.    Karatvnite  H^um,    Vnlpinh«. 

177.  Primary  form :  a  right  rectangular  prism.  Secondary 
form :  similar  to  fig.  70,  PL  11.  M  :  c=140°  Af.  Cleavage  nearly 
equally  perfect  parallel  to  m  and  m,  less  so  parallel  to  P.  Imper- 
fect  crystalUzations :  structure  fibrous,  lamellar,  or  ^anular,  and 
sometimes  impalpable.  The  lamellar  and  fibrous  particles  are  often 
variously  contorted. 

H.=2-75— 3-5.  G.=2-899— 2.967.  Lustre  somewhat  pearly, 
parallel  to  m  and  m  ;  vitreous  parallel  to  P ;  and  in  the  imperfectly 
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cr^^Uized  varieties,  vitreous  inclining  to  pearly.  Streak  grayish- 
white.  Color  white,  sometimes  with  a  grayish,  bluish,  or  reddish 
tint ;  also  brick-red.  Practure  uneven ;  of  finely  lamellar  and 
fibrous  varieties,  splintery. 

It  is  composed,  according  to  Klaproth,  of  Lime  41*75,  Sulphnric  Acid  55*0,  and 
Chlorid  of  Sodium  1*0. 

It  whitens  under  the  blowpipe,  but  does  not  exfoliate  like  gypsnm,  and  finally  is 
covered  with  a  friable  enamel.  With  borax,  it  dissolves  with  effervescence  into  a 
transparent  glass,  becoming  yellow,  or  brownish-yellow,  on  cooling. 

Anhydrite  sometimes  attracts  moisture,  and  assumes  an  appearance  somewhat  re- 
sembling  gypsum.    It  is,  however,  readily  distinguished  by  its  cleavage. 

Ob8.  Anhydrite  has  been  yarioinaly  denominated  muriacite,  anhydrite,  tripe  stone, 
(gekrösstein,)  according  to  its  stnicture :  the  first,  when  crjrstallized  in  broad  lameil» ; 
the  second,  when  granulär ;  and  the  tnird,  when  composed  of  contorted  particles. 
Fine  specimens  of  the  cr3rstalline  variety-  occur  at  the  salt  mines  of  Bex,  in  Switzer- 
land ;  and  at  Hall,  in  the  Tyrol.  At  Aussee^  both  the  crystalline  and  massive  varie- 
ties occur;  the  latter  of  a  brick-red  color.  It  is  also  found  at  Sultz,  on  the  Neckar ; 
at  Bleiberg,  in  Carinthia;  at  Ischil,  in  Upper  Austria;  and  at  Berchtesgaden,  in  Ba- 
varia :  the  variety  gekr'össUin  has  been  found  principallv  at  Wieliczka,  in  Poland. 
The  VtUpinüe^  from  Vulpino,  Italy,  is  harder  than  the  other  varieties,  and  admits  of 
being  cut  and  polished  for  omamental  purposes. 

In  the  United  States,  it  has  been  found  at  Lockport,  N.  Y.,  of  a  fine  blue  color,  in 
geodes  of  black  limestone,  accompanied  with  cirstals  of  calcareous  spar  and  gypsum. 
The  decomposed  variety  has  also  been  observea  at  the  same  place,  forming  a  thin  in- 
crustation  on  the  foliated  variety,  and  also  between  the  foli». 


ROSELITE.    Gtpsalüs  Cobilticus. 

178.  Primaryform :  a  right  rhombic 
prism  ;  M  :  M  =  132°  48^  Secondary 
form:  the  annexed  figure.  Cleavage 
distinct  and  brilliant,  parallel  to  e.  Twin 
crystals  are  of  common  occurrence. 

H.=3.  Z,WÄ/rc  vitreous.  ÄifreaA:  white. 
Color  deep  rose-red.     Translucent. 

According  to  an  imperfect  analysis  by  Children,  it  contains  Oxyd  of  Cobalt,  Lime, 
Arsenic  Acid,  Magnesia,  and  Water.  Before  the  blowpipe,  it  narts  with  its  water  of 
crystallization,  and  becomes  black.  With  borax  and  salt  of  pnosphorus,  it  3rields  a 
blue  globule. 

Obs.  Its  only  known  locali^  is  at  Schneeberg,  in  Saxony,  where  it  ha»  been  found  in 
small  Quantities  on  quartz.  It  resembles  cobalt-bloom  in  color,  and  was  at  first  mis- 
taken  for  it.  Its  distinctive  characters,  particularly  crystallographic,  were  observed 
bv  Levy,  who  named  the  mineral  afler  the  distinguished  Dr.  Gustavus  Rose,  of 
Berlin. 


HYDROBORAGITE.    Gtpcalus  runuB. 

Hydroa^  C«lc«reo-blbont«  of  If  agneda,  T%om. 

179.  Resembles  fibrous  and  foliated  gypsum. 
H.=2.  G.=l-9.    Color  white,  with  spots  of  red  flrom  iron.  Thin 
plates  translucent. 
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It  cootainSy  acoording  to  Mr.  Beas, 

Boracic  Acid 
Lime 
Magnesia 
Water 


49-993 
13.298 
1^430 
96330=99-98. 


49*93 
1374 
10-71 
96-33»100. 


Fusible  nnder  tbe  blowpipe. 

Obs.  It  was  obfieired  oy  BCr.  Hess,  in  a  collection  of  Caucasian  minerds.  The 
specimen  was  füll  of  holes,  filled  with  clay,  containing  difierent  salts.  It  has  been 
mistaken  for  gypsum;  but  it  is  readily  distinguished  by  its  easy  fusibility. 


CALCAREOÜS  SPAR.    Caloüs  aHOMBOHEDRüs. 

Rbombobediml  Lirae-HaJotde,  M.  Carbonate  of  LImt.  Marl,  Agarie  MiBeral,  Anibrmconite, 
Apbrite.  Argenüne,  Ctaalk,  looUi«,  Marble,  OoUte,  OatraocoUa,  Peaatooe,  Piaoltte,  Biat«  Spar,  Travea- 
Üne,  Tufa. 

180.  Primary  form :  an  obtuse  rhombohedron ;  R:R=105°6'. 
Secondary  forms :  ümres  from  109  to  122,  PI.  II. ;  also  ihe  an- 
nexed  figures,  of  which  fig.  2  has  been  observed  at  Derbyshire. 

1  3 


R :  c'=160^  58'  W.  ^ :  6^=1320  58^. 
R:  0=134^36'.  R:e=142o32^  e:e= 
134°  br.  e  :  0=116°  15^  Several 
rhombohedrons  of  difierent  angles, 
formed  on  the  lateral  an^es  of  the  pri- 
mary, occur  in  nature.  TThat  which  is 
commenced  by  the  planes  a',  in  fig.  121, 
PI.  II.,  and  when  completed,  resembles 
122,  has  its  interfacial  angles  af :  af= 

°  5^.  Another,  still  more  acute,  is 
occasionally  observed,  the  inclination 
of  whose  faces  equals  65°  50' ;  and  an- 
other of  60°  36'.    Fig.  3  is  a  distorted 

26 
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scalene  dodecahedron,  f rom  Rossie,  St.  Lawrence  Co.,  N.  Y.  The  let- 
tering  of  its  planes  will  explain  its  relation  to  the  primary  rhombohe- 
dron,  and  the  scalene  dodecahedron  represented  in  fi^.  1.  Cleavage 
hi^hly  perfect,  parallel  to  the  primary  faces  R.  Compound  crys- 
tcSs :  fig.  16,  PI.  III.  This  form  has  been  already  remarked  upon, 
}  75.    Fig.  4  is  an  instance  of  a  similar  kind  of  composition.    The 


faces  e  are  formed  by  a  truncation  of  the  terminal  edges,  fig.  119^ 
PI.  II.  The  peculiar  appearance  of  this  Compound  crystal  arises 
from  the  extension  of  each  form  beyond  the  face  of  composition. 
This  crystal  is  from  Aistonmoor.  In  fig.  5  the  composition  is  of 
the  same  kind,  but  has  taken  place  between  two  poles,  or  axial  ex- 
tremities,  of  one  end  of  the  crjrstal,  and  one  at  the  other.  Imper- 
fect  crystallizations :  structure  fibrous,  both  coarse  and  finely  deli- 
cate ;  also  composed  of  lamellar  particles  of  various  sizes,  some- 
times  so  large  as  to  give  the  rock  a  slaty  structure,  at  other  times 
granulär,  coarsely  or  impalpably ;  also  it  presents  stalactitic  forms, 
some  of  immense  size,  which  may  be  intemally  massive,  fibrous, 
or  perfectly  crystalline. 

H.=2-6— 3-5.  G.=2-608— 2-778.  The  purest  kinds  vary,  ac- 
cording  to  Beudant,  fröm  2-6239— 2-7234,  (Ann.  des  Mines,  2d  Ser. 
V.  275.)  Lustre  vitreous — subvitreous — earthy.  Streak  white, 
or  eprayish-white.  dolor  usually  white ;  also  a  great  variety  of 
shaaes  of  gray,  red,  green,  yellow,  all  pale ;  also  brown  and  black, 
when  impure.  Transparent — opaque.  The  transparent  varieties 
exhibit  very  distinctly  double  refr(iction.  Fracture  usually  con- 
choidal,  but  obtained  with  difficulty,  when  the  specimen  is  crystal- 
line. 

Calcareous  Spar  is  composed  of  lime  56*15,  and  Carbonic  Acid  43*7,  according  to 
Stromeyer's  analysis;  55*5,  and  44*0,  according  to  Phillips.  The  colored  varieties 
often  contain,  in  addltion,  small  poitions  of  iron,  silica,  magnesia,  alnmina,  bitnmen, 
dDC.    Acids  prodnce  a  brisk  efferveseence. 

Before  the  blowpipe,  it  is  infusible :  it  loses,  howeyer,  its  carbonic  acid,  gives  out 
an  intense  light,  and  ultimately  is  reduced  to  pore  lime.  or  quieklime. 

Obs.  Calcareous  spar  i^pears  under  a  very  great  variety  of  forms  and  aspects,  and, 
conseqnently,  was  distributed  by  the  earlier  mineralogists  into  severäl  dutinct  ^le- 
cies.    These  now  constitnte  varieties. 

Iceland  spar  was  first  applied  to  a  transparent  crystallized  variety  from  Iceland,  by 
means  of  which  the  property  of  double  reuraction  was  first  observeo.  O9UU  consists 
of  minute  spherical  parucles,  aggregated  by  a  calcareoas  oement,  so  as  to  produce  a 
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muAve  stnictiire,  and  nearly  eurthy  appearmnce.  It  oecan  in  extenrire  beds.  It  is 
so  called  from  its  resemblance  to  the  roe  of  fish,  from  iw,  egg.  The  Peasiane,  or 
PisoliU,  differs  from  oolite  in  the  larser  size  of  its  particles.  These  particles  are 
oomposed  of  concentric  lamiu».  Ckaik  is  a  massive  opaque  variety,  nsoally  white, 
and  possessing  a  porely  earthy  aspect,  and  absence  of  lustre.  It  is  usually  mnch 
softer  tban  the  other  vsuieties  of  tnis  species.  Agaric  Mineral^  or  Rock  JmUc,  is  a 
loose  friable  variety,  deposited  from  waters  containing  carbonate  of  lime  in  Solution. 
It  is  fonned  about  lakes,  whose  waters  ai€impregnated  with  lime ;  aiso  in  fissores  in 
limestone,  and  in  limestone  cavems.  MarhU  inclndes  all  the  imperfectly  cr3rstalline 
and  earthy  varieties  which  admit  of  a  high  polish.  The  SUnksUme^  Swinestone,  or 
AntkraconiU^  which  is  foond  columnar,  gnmular,  and  compact,  of  various  shades, 
emits  a  fetid  odor,  when  strack  with  the  Kammer.  SUUacHies  are  pendent  masses  of 
limestone,  formed  in  limestone  cavems  by  the  percolation  of  water,  holding  lime  in 
Solution,  through  their  rocky  roofs;  the  evaporation  of  the  water  canses  the  deposi- 
tion  of  the  lime ;  and  thus,  in  time,  colomns  are  öRen  formed  extending  from  the 
roof  to  the  floor  of  a  cavem.  The  water  which  drops  to  the  floor  from  the  roof  also 
evaporates,  and  causes  the  formation  of  a  layer  of  limestone  over  the  floor.  This 
yanet^  has  been  called  Stalagmite.  Argentine  possesses  a  silvery  white  lustre,  and 
contains  a  little  silica.  Marl  is  a  mixture  of  clay  and  carbonate  of  lime.  Calcareous 
Tufa  occurs  in  beds  formed  by  deposition  from  water,  and  has  a  verv  porous  stmc- 
ture.  The  f^tUainäfleau  lAmestane  is  an  aggregate  of  secondary  rhombohedrons. 
containing,  mechanically  mingled,  laige  portlons  of  sand.  This  species,  in  some  or 
its  forms,  is  very  generally  dinused.  England  and  France  contain  extensive  strata 
of  chalk.  Italy,  from  her  Carrara  beds,  and  Greece,  from  the  Pentelican  quarries,  have 
provided  the  world  with  statuary  marble.  The  greater  part  of  the  middle  and  west- 
em  sections  of  the  United  States  are  underlaid  with  strata  of  limestone. 

At  Oxbow,  St.  Lawrence  Co.,  N.  Y.,  crystals,  of  the  form  of  the  scalene  dodeca- 
hedron,  occur,  a  foot  or  more  in  length,  in  veins  of  primary  limestone.  Fine  trans- 
parent rhombohedrons,  of  two  inches  or  more  in  each  of  their  dimensions,  are  also 
lound  in  the  same  region,  in  connection  with  veins  of  lead.  The  specimens  of  dog- 
tooth  spar,  (scalene  dodecahedral  crystallizations,)  from  Lockport,  N.  Y.,  are  often 
extremely  beautifril  and  deUcate.  The^  occur,  covering  the  sides  of  cavities  in 
limestone.  Argentine  occurs  near  Williamsburg  and  Southampton,  Mass. ;  also  in 
the  iron  mines  of  Franconia,  N.  H.  Agaric  mineral  Covers  the  sides  of  a  caye  at 
Watertown,  N.  Y.,  to  the  thickness  of  six  to  twelve  inches.  Stalactites  occur  in  thi| 
celebrated  Wier's  cave  of  Virginia,  and  in  the  large  caves  of  Kentucky ;  also  in 
the  cave  at  Scoharie,  N.  Y.,  and  in  many  parts  of  the  westem  states. 

Calcareous  spar  is  the  principle  source  of  our  polished  marbles,  the  material  for 
sculpture,  quicklime.  flux  for  smeltins  ores,  Ac.  A  peculiar  fine  grained,  compact 
variety  is  employed  m  lithography;  tde  best  for  this  purpose  occurs  at  Fappenheiis^ 
and  Sohlenhoferj  in  Bavaria. 


ARRAGONITE.    Calcius  rbombicus« 

Prinmatic  Lime-Haloldt,  Af.    Elienblutb,  FT.    Iglott«.    Ffaw-ftrrK    IfMdleSpar. 

181.  Primary  form :  a  right  rhombic 
prism;  M:M=116°l(y.  Secondary  form: 
M :  c=121^  55^  c :  0=125^  5(y,  c :  a'=109o  49^, 
e  :  0^^=145°  1 9^  Cleavage  parallel  with 
M.  Compound  crystals:  similar  to  the 
figures  13,  PI.  III.,  and  3,  5,  6,  and  11,  PI. 
IV.,  which  have  been  described  in  §  74  and 
}76.  Imperfect  crystallizations :  globular, 
reniform,  and  coralloidal  shapes ;  columnar 
masses,  composed  of  straight  or  divergent 
columns,  or  nbres  of  various  sizes. 

H.=3-5— 4.  0=2-931,  Haidinger,  --2-927 
Biot.    Lustre  vitreous^  sometimes  inclining 
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to  resinous  on  surfaces  of  ftactare.  Streak  grayish-white.  Color 
white;  also  passing  into  gray,  yellow,  green,  and  violet-blue. 
Transparent-translucent.  /Vac^Kre  subconchoidai.  Brittle.  Itpos- 
868ses  double  refraction,  bat  in  a  less  degree  than  calcareous  spar. 

Arragonite,  according  to  Stromeyer,  contains 

Carbonate  of  Urne  953965  992933 

Carbonate  of  Strontia  0-5090  4' 1043 

Water  0'1544==95'9599.   O5993:=:>103-9957. 

The  caibonate  of  strontian  is  a  Tery  variable  ingredient  and  does  not  ezist  in  all 
the  varieties.  Carbonate  of  lime.  is,  therefore,  one  of  the  dimorphous  snbstances,  calc 
tspdj  being  one  of  its  fonns,  and  the  rhombic  crystals  of  Arragonite  the  other.  (See 
remarira  on  dimorphism.  S  83.) 

When  Arragonite  is  neated,  it  parts  with  its  water  of  cirstallization  and  falls  to 
powder.  It  is  phosphorescent  on  red  hot  iron,  and  is  soloble  with  effenrescence  in 
nitric  and  moriatic  acids. 

Obs.  The  most  common  repositories  of  Arragonite  are  beds  of  eypsnm,  beds  of 
Iron  ore,  (where  it  occurs  in  coralloidal  forms,  and  is  denominated  nos-ferri,  ^flotoer 
of  tr(m,')  basalt  and  trap  rocks ;  occasionally,  it  occurs  in  lavas.  It  is  often  associated 
with  copper  and  iron  pyrites,  galena,  and  malachite. 

This  mineral  was  nrst  discovered  at  Arragon,  in  Spain,  (whence  it  derives  its 
name,)  in  large  detached  Compound  crystals,  imbedded  in  a  ferruginous  clay  and 
accompanied  by  gypsum.  It  has  since  been  obtained  in  fine  Compound  hexagonal 
prisms  at  Bilin,  in  Bohemia,  in  a  vein  traversing  basalt.  The  ßcs^erri  variety  is 
round  in  the  greatest  pnerfection  in  the  Styrian  mines  of  Eisenerz,  coatlng  cavities 
and  even  caves  of  considerable  extent,  ana  associated  with  spathic  iron.  At  Duflon, 
the  silky  ^rous  variety  called  Satin  Spar^  is  obtained,  where  it  occurs  traversing 
shale  in  thin  veins,  generally  associated  with  pyrites.  In  Buckinghamshire,  Devon- 
shire,  die,  it  occurs  in  stalatitic  forms  in  cavems. 

The  flos-ferri  occurs  at  Lockport,  N.  Y.,  coating  g3rpsum  in  geodes ;  also  at  Eden- 
Tille,  N.  Y..  lining  cavities  of  mi^ickel  and  cube  ore,  and  at  Haddam.  Conn.,  in 
Hiin  seams  between  layers  of  gneiss.    Veins  of  this  mineral  occur  at  Sconarie. 


DOLOMITK    CiLaus  Doloma. 
M aerotypous  Lime-Halokle,  M.    Biiter  8|iar.    Pearl  Spar.    Magnailan  Limettont. 

182  Primart/form  :  an  obtuse  rhombohedron;  R:R=106^  15^ 
Secondary  forms :  the  most  common  are  two  acute  rhombohedrons ; 
in  one,  a' :  a^=79'^  36^,  from  Gotha,  in  Saxony,  in  the  other,  a^' : 
a''=66o  7\  firom  Hall,  Tyrol.  Cleavage  perfect  parallel  to  R. 
Paces  a'  usually  with  horizontal  Striae.  Compotmd  crystals  : 
similar  to  fig.  6,  §  180,  presented  by  a  ffreenish-white  cleavable  va- 
riety, from  Mexico.  Imperfect  crystaUizations :  imitative  s^apes ; 
also  amorphous,  of  a  granulär  structure ;  particles  of  various  sizes, 
generally  easily  distinguishable,  and  often  slightly  coherent. 

H.=3-5 — 4.  G=2-884.  Streak  grayish-white.  Lustre  vitreous, 
inclining  to  pearly  in  some  varieties.  Color  white,  seldom  pure, 
usually  reddish  or  greenish;  also  rose-red,  green,  brown,  gray, 
black.     Subtransparent  to  translucent.    Brittle. 

Composed,  according  to  Klaprotb,  of  Carbonate  cf  Lime  54*  18,  and  Carbonate  of 
Magnesia  45*82. 
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This  species  is  solable  in  tbe  acids,  bat  more  slowlv  than  calcareous  spar.  Before 
the  blowpme,  some  varieties  darken  and  increase  in  hardness. 

Obs.  Tne  names  Rhamb  spar  and  BiUer  spar^  have  been  applied  to  the  perfectly 
crystallized  specimens,  excepting  those  with  curved  faces  and  a  pearly  lustre,  whicn 
have  been  designated  Pearl  spar.  Those  varieties  of  rhomb  spar  of  a  reddish-brown 
color,  have  also  been  named  Broten  spar.  The  name,  Dolomite,  has  been  restricted 
to  the  imperfectly  cry^stallized  varieties  of  a  granulär  stmctore. 

The  Dolomite  variety  occars  in  beds;  rhomb  spar  usoally  in  imbedded  crys- 
tals;  brown  spar  commonly  in  metalliferons  veins.  Dolomite  occurs  at  Traver- 
selliL  in  Piedmont,  and  at  St.  Gothard,  in  tbe  Appenines.  Rhomb  spar  is  found  in 
SalzboiT,  the  Tjrrol,  Bliemo,  in  Tnscany,  from  which  the  name  h/RemiU  was  de- 
rived.  Brown  spar  and  pearl  spar  are  obtained  at  Schemnitz,  in  Hungary,  Kapnik, 
in  Transvlvania,  at  Freiburg,  in  Saxony,  in  the  lead  mines  of  Aiston,  in  Derbysbire, 
and  at  other  places  in  Devoashire. 

Rozbury,  v  t,  affords  large  yellow  transparent  cry^tals  of  the  rhomb  spar  variety, 
imbedded  in  greenish-transparent  talc.  A  large  grained  cleavable  variety,  occasion- 
ally  oresenting  perfect  crystals,  is  associated  with  white  talc  in  calcareous  spar,  at 
Smithfield,  R.  I.  The  pearl  spar  variety  is  very  abundant  in  geodes  at  Lockport, 
N.  Y.,  accompanpng  calcareous  spar,  celestine,  and  gypsum.  Massive  Dolomite 
forms  extensive  beds  in  Litchfield  Cfo.,  Conn.,  in  the  soutn-western  towns  of  Massa- 
chusetts, and  in  Vermont.  The  gray-wackes  and  secondary  limestones  in  various 
places  in  New  York  and  Ohio,  contain  brown  spar  in  veins  and  seams. 

For  agricultural  purposes  Dolomite  is  inferior  to  calcareous  spar,  the  magnesia  it 
contains  being  injunons  to  the  soil.  For  the  formation  of  mortar  it  is  liighly  valued, 
it  being  less  subject  to  disintegration  than  ordinary  mortar.  It  is  also  much  inferior 
to  common  limestone  for  a  building  material,  on  account  of  its  friability  or  the  loose 
coherence  of  its  particles.    This  species  was  named  in  honor  of  Dolomieu. 


ANKERITE.    Calcius  decolorans. 
PcimtPmotti  Limt-HalokI«,  M.  Rob«  Wand  and  Wandstein  of  theStyriao  njiuen. 

183.  Primary  form :  an  obtuse  rhombohedron ;  R  :  R=106°  12'. 
Cleavage  parallel  with  R.  Occurs  commonly  in  easily  cleavable 
masses ;  also  of  a  compact  granulär  composition,  in  which  the 
grains  are  distinctly  discemible. 

H.=3-5 — 4.  G.=2-95 — 3.1.  Ltistre  vitreous.  Streak  white. 
Color  white,  sometimes  yellowish  or  brownish  from  an  admixture 
of  iron.     Translucent — subtranslucent.     Fracture  uneven. 

Its  constituents,  according  to  Schrötter's  analysis,  are 

Carbonic  Acid  with  Oxyd  of  Iron  35'308 

Lime  &0-113 

Magnesia  11*846 

Oxyd  of  Manganese  3-084ss.l00'351. 

Before  the  blowpipe  it  blackens,  and  then  will  act  upon  the  magnetic  needle,  bat  Is 
infusible.  A  pearly  globule  is  formed  with  borax.  Exposure  to  the  air  darkens  its 
surface. 

Om.  This  species  occars  at  Rathhausberg  and  Salzburg;  also  at  the  Styrian 
mines  of  Eisenerz,  where  it  is  valued  both  as  an  iron  ore  and  a  flux. 

The  transition  limestone  about  Gluebec  cuntains  it  in  veins,  and  at  West  Spring- 
field,  Mass.,  it  occurs  in  connection  with  the  coal  formation. 

It  was  first  distingnished  as  a  distinct  species  by  Mohs,  who  named  it  after  Prof. 
Anker,  of  the  Johanneum,  in  Qratz. 
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CARBO:NrATE  OF  LOSE  AND  SODA. 
Ami.orPbll.   Maj,  1830. 

184.  Primary  form :  a  rhombohedron.  Occurs  massive — struc- 
ture  laminated.    Uleavage  parallel  to  the  faces  of  a  rhombohedron. 

H.=3 — 3'6.  G.=2-92.  Lustre  vitreous,  resembling  Arragonite. 
Fragments  perfectly  transparent.    Possesses  double  refraction. 

It  ccmtains  Carbonate  of  lime  70,  Carbonate  of  Soda  14,  Water  9*7,  Peroxyd  of 
Iron  l'O,  besides  5*0  of  matrix.  It  decrepitates  slightly  before  the  blowpipe,  becomes 
brown,  and  finally  afTords  lime.    It  dissolves  with  effervescence  in  nitnc  acid. 

Ob«.    Locality  anknown. 


RHOMB  SPAR.    Maoneoalus  rbombohedrus. 

Brmehytypoui  Llme-Halolde,  M,  Bitter  Spar,  in  part  Dohmiita,  la  part.  Brtunnerite.  Carbonate 
of  Mafnetia  and  Iron. 

186.  Primary  form :  an  obtuse  rhombohedron ;  R :  R=107<^  22', 
Cleavage  emment  parallel  to  R.  Imperfectly  crystalline  varieties 
occur,  having  a  compact  granulär  composition. 

H.=4 — 4-5.  G.=3*001 — 3*112.  Düstre  vitreous,  inclining  to 
pearly  in  some  varieties.  /S^freoA:  grayish-white.  Color  white,  com- 
monly  yellowish,  or  brownish.  Transparent — ^translucent.  Frac- 
iure  suDconchoidal.    Brittle. 

It  contains  Carbonate  of  Magnesia  and  Carbonate  of  Iron,  in  the  ratio  of  86*85  to 
19*15,  according  to  Brooke.    It  tums  brown  on  ezposure,  or  ander  the  blowpipe. 

Obs.  Its  foreign  localities  are  Salzbare,  the  Tyrol,  and  Switzerland.  It  occars 
at  Marlboroagh,  Vermont,  in  steatite,  at  Middlefiem,  Mass.,  and  in  most  of  the  soap. 
•tone  quanries  of  New  England. 


MAGNESITE.    Magnssiilos  foroids. 
BaudliMrite.    Carbonate  of  M afneda.  Bjizoamufibkin. 

186.  Amorphous,  reniform,  also  in  crusts.  Ck>mposed  occasion- 
ally  of  delicate  diverging  fibres,  possessing  a  silky  lustre :  usually 
having  an  impalpable  composition,  and  sometimes  earthy. 

H.  of  earthy  varieties,  sometimes  as  low  as  2.  The  compact 
magnesite  varies  from  3  to  4.  G.  of  earthy  varieties,  1-2 — 2*6,  of 
the  compact  2*808— 2-95. 

Lvstre  earthy,  duU,  sometimes  silky.  Streak  white.  Color 
white — ^yellowisn-white,  or  gray.  Opaque.  Fraeture  flat  con- 
choidal. 
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Its  constitaents  are,  according  to 

Kl^roüi ;  8p.  firom  8ity«nnark.  Btnofftr ;  8p.  from  Bmamgaiten. 

Bia^nesia  48-00  47*6334 

Ca^onic  Acid  4900  50*7512 

Watcr  300  1-4037 

Ox.  Bfang.  =  100.  0*21 17=100. 

It  dissolves  slowly,  with  Uttle  efienrescence,  in  nitric,  or  dilute  solpharic  acid,  and 
is  infnsible  before  the  blowpipe. 

Obs.  This  species  occurs  at  Hrubschitz,  in  Moravia,  at  the  Gulsen  mountains,  in 
Styiia.  at  Baomearten,  in  SUesia,  at  Baudissero,  in  Piedmont,  al  Valeccas,  in  Spain. 

At  Hoboken,  JN.  J.,  it  occupies  seams  and  cavities  in  Dolomite,  and  Serpentine, 
havinf  a  closely  aggpregated  fibroos  structure ;  also  at  Bolton,  Mass.,  where  it  appears 
in  dehcate,  indistinctly  fibrous  masses,  traversing  white  limestone. 


HYDROMAGNESITE.    MinNsnALCS  puLY£aEus. 
Hydro-carbouit  of  M «|n«ila. 

187.  Occurs  in  crusts ;  also  as  a  white  powder.  H.=2.  Lustre 
earthy.    StrecJc  and  Color  white. 

It  contains,  according  to  Wachtmeister  and  Kobeil, 

Magnesia  42*41  43*96 

Carbonic  Acid  36*82  36*00 

Water  •  18*53  19*68 

Süica  0*57  0*36 

Peroxyd  of  Iron,  and  foreign  matter  1*66=99*99.  W.  =100.  K. 

Obs.  It  occurs,  accompanying  magnesite,  in  India ;  also  in  seams  and  in  crusts, 
coating  Arragonite,  at  Hoboken,  N.  J.  This  species  is  usually  united  with  the  pre- 
ceding,  from  which  it  differs  merely  in  the  water  it  contains. 
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STRONTIANITR    Barytes  rübefacibns. 
Peritomoai  Hai-Baryt«,  M.    Carbonate  of  Strontian. 

1 88.  Primary  form  :  a  right  rhombic 
prism;  M :  M=117°32'.  Secondary  form: 
M  :  6=121°  14^  e' :  6^=108°  12',  e  :  6^= 
144°  2(y.  Simple  crystals  of  this  mineral 
are  rare,  it  usually  presenting  Compound 
forms,  which  in  general  resemble  those 
of  Arragonite.  The  near  approximation 
of  the  value  of  the  angle  M  :  M,  to  128°,  accounts  for  the  so  fre- 
quent  occurrence  of  Compound  forms,  (§  76.J  The  surface  P  is 
usually  striated  parallel  to  the  shorter  diagonal.  Cleavage  parallel 
with  M  ne€a:ly  perfect ;  traces  parallel  to  c.  Imperfect  crystalli- 
zations :  structure  often  aggregated  in  columnar  globular  forms ; 
also  fibrous.  A  granulär  composition  sometimes  occurs,  but  is  un- 
frequent. 

H.=3-5— 4.  G.=3-605— 3-713.  Ltistre  vitreous,  slightly  in- 
clining  to  resinous  on  uneven  faces  of  fracture.  Streak  white. 
Color  asparagus-green,  apple-green ;  also  white,  gray,  yellow,  and 
yellowish-brown.  Transp€a:ent — translucent.  Priicture  imeven. 
Brittle. 

Klaproth's  and  Hope's  analjrses  give  for  its  compositioiii 

Strontia  69*5  61*31 

Carbonic  Acid  3(H)  30*20 

Water  0-&=:100,  Kiaproth.         8-59=sl00,  Hope. 

Thomson  found  the  two  varieties  from  Strontian  to  contain, 

Green.  Brown. 

Carbonate  of  Strontia  93*49  9117 

Carbonate  of  Lime  6*28b99'77.  8'64=99'81. 

Another  variety  from  the  United  States,  which  he  has  named  EmTn&niU,  in  honor 
of  Prof  Emmons,  of  Williams  College,  Mass.,  contains  13*5  per  cent  of  Carbonate 
of  Lime.    These  are  probably  mechanical  mixtures. 

Niiric  and  hydrochloric  acids  dissolve  strontianite  with  effervescence ;  and  paper 
wet  with  the  Solution,  and  afterwards  dried,  bums  with  a  red  flame.  The  flame  of 
the  blowpipe  is  also  tinged  red  by  it.    It  melts  only  on  the  thinnest  edges.    In  a 


BARYTINEA.  201 

yery  Strang  heat,  the  carbonic  acid  and  water  are  ezpelled.  With  borax,  it  effer- 
yescgs  violently,  and  yields  a  transparent  globale. 

Obs.  Strontianite  was  first  discovered  at  Strontian,  in  Argyleshire,  in  veins  trav- 
ersing  gneiss,  with  galena  and  heavy  smir.  It  occurs  there  in  Stellated  and  fibrons 
groups,  rarely  perfectly  crystalUzed.  Yorkshire  and  Brannsdorf,  in  Saxony,  are 
oiher  localities. 

In  tbe  United  States  it  occurs  at  Scoharie,  both  in  granulär  masses,  and  also  pre- 
sentine  columnar  crystallizations  or  acicular  crystaLs ;  also  in  finely  terminated 
crystals  of  considerable  size.  It  exists  there  in  a  secondary  limerock,  forming 
veins,  and  sometimes  cnrstaiüzed  in  geodes.  It  is  associated  with  heavy  sjMr,  iron 
pyrites,  and  crystals  of  calcareous  spar.  The  massive  variety  occurs  in  largo 
quantities. 


CELESTINR    Baralus  prismaticus. 
Prkmstoldsl  Hal-Bsiyte,  M.   Sulphsts  of  Stnmtisa.    Zölcsüne,  Wmm, 

189.  Primary  form :  a  right  rhombic  prism ;  M  :  M=103®  68^. 
Secondary  fortns : 

1.  Etna. 


S.  Lake  Brie. 


< — 

P 

.\ 

a 

/« 
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P  :  0=128^  3P,  a  :  0=102°  58^,  P  :  0=140°  44^  a  :  a=78°  35^, 
P  :  a'=167o  46',  a  :  a'=162o  59',  Fig.  1  is  lengthened  in  the  di- 
rection  of  its  shorter  lateral  axis,  and  fig.  2  in  the  direction  of 
the  longer.  Cleavage  distinct  parallel  with  M,  less  so  parallel 
with  P.  Imperfect  crystallizations  :  structure  fibrous ;  also  in 
globular  masses  of  columnar  composition.  Occasionally  it  appears 
granulär  of  various  sizes  of  grains. 

H.=3 — 3-5.  G.=3-92— 3-963.  Lustre  vitreous,  sometimes  in- 
clining  lo  pearly.  Streak  white.  Color  generally  white,  often 
bluish  or  reddish.  Transparent — subtranslucent.  Fracture  im- 
perfectly  conchoidal — uneven.     Very  brittle. 

According  to  Thomson's  analysis,  of  specimens  fVom  Bristol  and  from  Sicily, 
it  is  composed  of 

Briftol.  Sleily. 

Sulphate  of  Strontia  98353  98*68 

Sulphate  of  Lime  1073                        102 

Moisture  0-900  0*30 

SiUca  and  Alumina  0-374<=rl00.  »100. 

Before  tbe  blowpipe  it  decrepitates  and  fuses  into  a  white  fViable  enamel.  Heat 
destroys  its  transpartney,  and  causes  a  phosphoreseence  of  the  polverized  min-" 
eral. 
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Om,  Celestine  is  usually  modated  with  Mcondanr,  or  tnositioB  HmesUme,  or 
secondary  sandstone.  It  also  occun  in  tnp  rockt  ttid  m  beds  o€  gypsam,  in  which 
it  is  often  associated  with  sulphur.  Sicily  has  long  been  ikmoas  for  tlie  splendid 
groupB  af  crjstals  of  tliis  mineral  which  there  occor,  aceompanied  with  sulphur  and 
gypsum.  Fine  specimens  are  met  with  also  at  Bez,  in  Switzerland,  and  Conil,  in 
Spain.  Fibrous  varieties  occur  of  a  blue  color,  in  clay,  at  Domberg,  near  Jena.  It 
18  also  found  at  Aust  Feny,  ncax  Bristol;  in  trän  rocks  near  Tamtanan,  in  East  Lo- 
ttiian ;  near  Knare^xirongh,  in  Yorkshire;  at  Norton,  in  Hanov^r. 

Beantifttl  specimens,  finelj  ciystallized,  of  a  bluisb  tint,  are  found  in  great  abnnd- 
ance  in  the  secondary  linmcone  about  Lake  Erie,  and  partieolarly  ob  Strontian  Island, 
where  the  rock  is  fiül  of  i^cndid  crystalUzations  of  this  speciee.  Scoharie  and 
Lockport,  N.  Y.,  also  a£ford  nne  snecimens.  At  the  latter  place  they  are  associated 
with  the  crystallized  calc  spar  of  tne  region. 

Dr.  Thomson  separates  the  radiated  celestine,  found  on  Drummond  island,  Lake 
Erie,  and  at  EÜngston,  XJ.  C,  from  the  above  species.  An  analysis,  performed  in 
his  laboratory,  gave  for  its  composition,  Sulphate  of  Barytes  35*195,  and  Sulphate  of 
Strontian  63*904,  with  a  Uttle  Iron  and  Water.  Its  Hardness  he  states  at  2*75,  Spe- 
cific gravity  3-991 ;  color  white,  with  a  blidsh  tint ;  stmctnre  laminated,  laminae  di- 
verging. 


BARYTO-CALCITE.    Baralüs  obuqdus. 


H«inl-prinnatie  Hal-Barjte,  M. 

190.  Primary  form :  an  oblique  rhombic  prism ; 
M:M=106o54'.  P:M=102o54^  Secondary  form  : 
o  :  0=95°  16^.  M  :  ^143°  27'.  Cloavaee  perfect 
parallel  with  M  ;  less  easily  effected  pared^l  with  P. 
Occurs  also  massive. 

H.=4.  G.=3-6363 — 3*66.  Lustre  vitreous,  inclin- 
ing  to  resinous.  Streak  white.  Color  white,  grayish, 
^eenish,  or  yellowish.  Transparent — translucent. 
J\acture  uneven. 

Analyses  by  Mr.  Children  and  Bfr.  Richardsoft  determine  the 
foUowing  for  the  constituents  of  this  mineral: 


Carbonate  of  Baryta 
Caibonate  of  Lime 
Sulphate  of  Baryta 
Perozyd  of  Iron 
Water,  or  volatüe  matter, 


GldUna. 

65-9 
33-6 


=99*5. 


&t90 
31*65 

0-36 

0*85 

3*45=96*45. 


Before  the  blowpipe,  it  is  infbsible  alone.  With  boraz,  or  biphosphate  of  soda, 
it  fuses  into  a  transparent  glass^    It  efiervesces  with  bydrochlcnric  acid. 

Osa.    It  occurs  at  Aistonmoor,  in  Cumberland,  both  massive  and  crystallized. 

Another  Compound  of  carbonate  of  lime  wad  tarbonate  of  barytes,  is  described  by 
Thomson  as  a  oicdUareo-carhonaU  of  barytes. 

The  form  presented  by  the  specimen  examined,  was  an  isosceles  dodecahedron,  fig. 
134,  PI.  II. ;  the  inclination  or  two  acyacent  faces  in  the  tarne  pynmid,  about  133o. 
H.=2-25.  G.=3*718.  Luslre  vitreous.  Color  snow-white.  Traasiucent,  It  con- 
tained  Carbonate  of  Barytes  49*31.  and  Carbonate  of  lime  50-69,  which  is  equivalent 
to  one  atom  of  the  former  to  two  of  the  latter.  The  crysUiis  were  in  groups,  im- 
planted  ujpon  a  white  crystalline  substance,  which  appeared  to  be  a  heavy  spar.  Lo- 
cality  unknown. 
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WITHERITE.    Baiulüs  runus. 
DipritmaUc  HalBarTte,  M.    Carbonate  of  BArytei  BaroUta. 

191.  Primary  form:  a  right  rhombic  prism;  M :  M=118^  3(y. 
Seeondaryform:  M :  6=149°  16^.  c :  a''=145o  SCK, 
e  :  a=126o  IG',  e :  a'=110o  30.  Cleavage  imper- 
fect.  CbmpcmncI  crystals:  composition  of  the 
first  kind,  presenting  the  form  of  a  hexagonal 
prism,  similar  to  those  of  Arragonite.  Imperfect 
crystaUizatums :  globular,  tul^rose,  and  botryoi- 
dal  forms ;  structure  either  columnar  or  granulär ; 
also  amorphous. 

H.=3— 3-75.  G.=4-29— 4-30.  Lustre  vitteoxxs, 
incUningtoresinous.  StreakvrhitB,  Co/or  white, 
often  yellowish,  or  grayish.  Subtransparent — 
translucent.    Fracture  uneven.    Brittle. 


M 


M 


Kli^proth  foimd  the  Styrian  variety  of  Witherite,  (Beitrage  i.  271,)  to  be  composed 
of  Carbonic  Acid  2*75,  and  Baryta  9*50.  Bucholz  obtained  79*76  or  Baiyta,  and  90 
of  Carbonic  Acid.    It  decrepitates  nnder  the  blowpipe,  and  melts  easily  into  a  trans- 

SLrent  globale,  which  becomes  opaque  on  cooling.  It  dissolves  with  efrervescence  in 
late  nitric  or  hjdrochloric  acios. 

Ob8.  Withente  was  first  observed  at  AJstonmoor,  in  Cmnberland,  associated  with 
galena,  in  veins  traversing  the  coal  formation.  It  was  described,  in  1784,  (Phil. 
Trans.  1794,  p.  293,)  by  Dr.  Withering,  afler  whom  the  mineral  was  named  by  Wer- 
ner. The  compact  fibrous  and  translucent  variety  occors  at  Anglezark,  in  Lanca- 
shire.  St3rria,  Hangaxy,  Siberia,  and  Sicily  are  mentioned  as  other  localities.  But 
it  is  only  abnndant  in  EAgland. 

This  mineral  is  so  poisonousi  that  it  is  ased  in  the  north  of  England  for  the  porpose 
of  killing  rats. 

DREELITE.    Baralus  bhombobedrus. 
Ih^fri»0fft  Ann.  da  Cb.  et  dt  Pb.  LX.  103. 

192.  Primary  form, :  an  obtuse  rhombohedron ;  R:R=93° 
or  94°.     Cleavage  apparent  only  in  traces. 

H.=3-5.  G=3-2 — 3-4.  Lvstre  pearly ;  splendent  on  a  surface 
of  fracture.     Streak  and  Color  white. 

It  contains,  according  to  Dnfr^noy,  Solphate  of  Bar3rta  61*701,  Sulphate  of  Lime 
14-274,  Carbonate  of  lime  8*050,  Urne  in  excess  1*521,  BiUca  9*712,  Alumina  2*404, 
Water  2*306»100. 

Obs.  It  occurs  in  amall  oninodified  crystals,  disseminated  on  the  surface,  and  in 
the  cavities  of  a  quartzose  rock. 

It  was  named  by  Dufr^noy  in  compliment  to  M.  de  Dree,  a  Uberal  patroa  of 
«cience. 


HEAVY  SPAR.    Baralus  poin>BRoaos. 


Priraiatlc  Ha^Bar]rte,  M,   Bulpbata  of  Barytaa.  Haiiatlta,  Homb, 
lofnlao  Spar.    Cawk.    Litbeoapore. 


Banaalanlta.    Aarhaartan. 


193.  Primary  form :  a  right  rhombic  prism ;  M :  M=101o  42^ 
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Secondary  forms : 


1. 


ClMihire,  Conn. 


3. 


Cbethir«,  Oonn. 


3. 


Chetbire,  Conn. 

M:c=140O5P,  M:e=129o9^  P  :  0=141°  IV,  P:a'=158o2', 
P :  a''=121o  48',  P  :  6^=1650  26',  P  :  e''=115o  41',  P :  0=127°  IS', 
a :  6=142°  42',  M  :  e'=154°  19'.     Cleavage  P  and  M  perfect.    Im- 

{}erfect  crystaUizations :  globular  forms,  with  a  columnar  or  lamel- 
ar  composition ;  broad  coarse  laminsB,  often  slightly  diverging  and 
curved;  impalpably  granulär  forms,  sometimes  possessing  the 
banded  colors  of  Stalagmite. 

H.=2-5— 3-5.  G=4-3— 4-72 ;  the  latter  was  obtained  by  Thom- 
son, with  a  transparent  colorless  crjrstal.  Lustre  vitreous,  in- 
clining  to  resinous,  sometimes  pearly.  Streak  white.  Color 
white ;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown.  Trans- 
parent to  translucent— -opaque. 

Pure  specimens  are  composed  of  Salphuric  Acid  34,  and  Baryta  66.  Oxyd  of  Iran, 
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SiÜca,  Carbcmate  of  Lime,  and  Alamina,  occar  sometimes  as  imparities  in  speci- 
mens  of  this  mineral.  Under  the  action*of  the  blowpipe  it  decrepitates,  and  is  diffi- 
coltly  fusible.    Some  specimens  loose  their  color  when  heated. 

Obs.  Heavy  Spar  occors  commonly  in  connection  with  beds  or  veins  of  metaliic 
ores.  It  is  also  met  with  in  secondary  limestones,  sometimes  fonning  dislinct  veins, 
at  oihers,  in  ciystals,  along  with  crystallizations  of  Urne  and  strontian. 

The  most  noted  EngUsh  locality  is  at  I>aflon,  where  large  transparent  crystals  oc- 
cur.  In  Mr.  AUan's  cabinet  there  is  one  crptal  from  this  locality  of  a  tabmar  form, 
which  weighs  forty-two  pounds,  and  whose  face  P  measures  ten  inches  across. 

Some  of  the  most  important  European  repositories  of  this  mineral.  are  at  Felso- 
banya  and  Cremnitz,  in  Hungary ;  Roya  and  Roure,  in  Auvergne.  At  Freiberg,  in 
Sazony,  a  variety  occurs  composed  of  indistinct  prismatic  crystals  and  having  a 
pearly  lostre :  this  is  the  Stangenspatk  of  Werner.  Ronnded  masses,  composed  of 
diverging  colnmnar  particles,  occnr  at  Mount  Patemo,  near  Bologna,  and  have 
hence  been  called  the  Bolognese  stone.  At  Staffordshire  and  Derbjrshire,  is  fonnd  an 
opaone  massive  variety  of  an  earthy  appearance  and  dirW-white  color.  This  variety 
has  been  called  cawk.  The  term  hepiuiie  has  been  applied  to  specimens  which,  by 
friction,  emit  a  fetid  odor. 

In  Cheshire,  Conn.,  large  distinct  crystals,  three  or  fonr  inches  long,  and  nearly 
transparent,  are  occasionally  met  with,  in  connection  with  vitreons  copper  and  green 
malachite,  in  red  sandstone.  Smaller  crystals  of  perfect  transparency  are  frequentlv 
obtained,  and  large  foliated  massive  specimens  are  abnndant.  Other  similar  locali- 
ties  are  at  Berlin.  Fannington,  and  Soathingtou,  of  the  same  State.  A  variety,  indfc»- 
tinctly  and  very  aelicately  fibrous,  occurs  in  large  masses  at  Piliar  Point,  opposite 
Sackett's  Harbor,  N.  Y.  It  here  constitutes  a  solid  vein,  from  two  to  three  feet 
thick,  in  secondary  limestone.  Large  slabs  are  sometimes  obtained  and  polished ; 
and  owing  to  the  banded  arrangement  of  the  different  shades  of  color,  they  are  oiten 
eztremely  beautiful ;  the  more  conmion  colors  are  a  reddlsh-white,  and  a  snrayisb 
or  yellowish-white.  The  earthy  and  foliated  varieties  are  found  at  the  Perkiomen 
leaid  mine,  in  Pennsylvania.  At  Scoharie,  it  occurs  with  strontianite.  Throughout 
the  lead  country  of  the  west,  heavy  spar  is  very  abundant,  in  connection  with  this  ore. 
Ciystals  of  heavy  spar,  and  also  a  friable  granulär  variety,  occur  abundanthr  at 
Eldridge's  gold  mlne,  in  Buckingham  Co.,  Virginia ;  three  miles  S.  W.  from  LeX' 
ington,  in  Rockbridge  Co. ;  a  beautiful  white  variety  is  found  on  the  plantation  of 
J.  Hord,  Esq.,  Fauquier  Co.,  Virginia. 

The  pure  white  varieties  of  heavy  spar  are  sometimes  eround  up  and  employed  as 
a  white  paint,  either  per  se,  or  mixed  with  white  lead.  Otherwise,  it  is  of  no  import- 
ance  in  the  arts. 


SÜLPHATaCARBONATE  OF  BARYT A.     Thomson. 

^  194.  The  snecimen,  from  which  Dr.  Thomson  has  derived  the  following  descrip> 
tion,  consistea  of  a  congeries  of  large  siz  sided  prisms,  terminated  by  low  six  sided 
pyramids.  H.=b3.  G^oi-Ul.  lAOtre  vitreoos.  Ct^r  snow-white.  Translucent. 
It  contained  Sulphate  of  Baryta  34*30,  Carbonate  of  Baryta  64*83,  Carbonate  of 
Lime  0*28,  Moisture  0*60^100.    Locality  unknown. 


FLUCERU«^    Spanulu«  hxxaoonus. 
Fluat«  of  Cerium. 

195.  Primary  form  :  a  hexagonal  prism ;  occurs  in  six  sided 
prisms  and  plates ;  sometimes  with  the  angles  of  the  prism  re- 
placed ;  also  in  amorphous  masses.  Cleavage  most  distinct  par- 
allel to  P  or  the  base  of  the  prism. 

H.=4 — 5.  G.=4-7.  Lustre  weak.  Streak  white  or  slightly 
yellowish.  Color  dark-tile-red  or  almost  yellow ;  deeper  when  im 
mineral  is  wet.    Subtranslucent — opaque. 
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Iis  coDstitatioii,  aeeording  to  Benelius,  ( Afluuidlingar,  v.  56,}  is  a»  foUows ;— 

Peroxyd  and  Protoxyd  of  Gerium  82*64 

Yttria  112 

Flooric  Acid  16'24p«100. 

It  is  infusible,  per  se,  before  the  blownipe.  In  boraz  and  salt  of  phosphoros,  it 
fuses  slowly  bat  completely.  The  globale  is  blood-red  in  the  ezterior  flame,  but  be- 
comes  colorless  on  cooling.  In  the  Interior  flame  it  is  colorless  at  all  temperatures. 
In  carbonate  of  soda  it  does  not  toae,  bat  swells  oat  and  is  decomposed. 

Obs.  This  mineral  is  of  yery  rare  occarrence,  having  be^  observed  only  at 
Finbo  and  Broddbo,  near  Fahlan,  in  Sweden,  where  it  occors  imbedded  in  quartz 
and  albite,  accompanying  pyrophysalite  and  orthite. 


SÜBSESGtUIFLUATE  OF  CERIUM.    Spanulcs  dooecahedrus. 

196.  Usually  massive ;  sometimes  exhibits  traces  of  the  rhombic 
dodecahedron. 

H.=6.  Lustre  vitreous.  Stretik  fine  yellow.  Color  a  beautiful 
yellow,  with  some  red;  and  when  impure,  brownish-yellow.  Sub- 
translucent — opaque. 

Aeeording  to  Berzelios,  (Afhand.  y.  64,)  it  contains 

Perozyd  of  Ceriam  84*20 

Flooric  Acid  10*85 

Waler  4*95=100. 

Infusible  in  the  blowpipe  flame,  bat  blackens.  On  cooling,  passes  throagh  dark- 
brown  and  red  tints,  and  nearly  reassames  its  orinnal  color,  being  a  little  redder 
than  at  first.  With  borax,  salt  of  pho^horas,  and  carbonate  of  soda,  it  acts  like  the 
last  species.  It  dissolyes  in  hot  solpharic  acid,  forming  a  yellow  solatlon.  With  ma- 
riatic  acid,  chlorine  is  copioasly  eyolyed. 

Obs.  It  accompanies  tne  compact  black  allanite  in  small  qaantities  at  Bastnses,  in 
Sweden. 


CARBONATE  OF  CERIüM.    Spanulus  atrAOiuTus. 
BertelHut  Brewiltr*!  Journ.  HI.  394. 

197.  In  thin  four  sided  crystalline  plates  of  a  grayish-white  color. 

It  contains,  aeeording  to  Hisinger,  Oxyd  of  Ceriam  75*7,  Carbonic  Acid  10*8,  and 
Water  13-5.  Exposed  to  a  low  red  heat,  it  loses  19  per  cent.  of  its  weight,  without 
changing  its  appearance. 

Oaa.  It  is  round  coating  the  Cerite  of  BastnsBs,  in  Sweden,  and  probably  is  pro- 
daced  by  the  decomposition  of  that  mineral. 

SILICATE  OF  CERIUM.    Spanialüi  Wollastonh. 

WnllMtonltc.    Brewster*!  Jour.  VI.  987. 

198.  Primaryfarm:  a  regulär  hexagonal  prism.  Cleavage 
parallel  to  the  axis  of  the  prism. 

Color  pale-yellowish  brown.    Translucent 
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Om.  AccompAnies  emenld  in  magnesian  cartxmate  of  lime,  at  Santa  Fe  de 
Bogota,  in  Peru.  Some  fragments,  associated  with  emerald,  are  preserved  in  the 
British  Museum. 


MICROLITE.    Spanulus  ogtahedrus. 
SJUfmrd.    SUlimao*!  Amer.  Joanuü,  XXVIL  361 . 

199.  Primary  form :  the  regulär  octahedron.  Secondary  forma  : 
figs.  3,  9,  17,  Fl.  1.  Cleavage  imperfect  parallel  with  the  faces  of 
the  octahedron. 

H.=6 — 5-6.  G.=4*75 — 5.  Lustre  re^nons.  iSSfreaA:  white,  except 
when  the  color  of  the  mineral  is  brown,  it  then  resembles  the  color. 
Cohr  straw-yellow — dark-reddish-brown.  Transparent — subtrans- 
lucent. 

Alone,  before  the  blowpipe,  it  is  unaltered.  With  boraz,  it  fnses  slowly  into 
a  yellow  globale,  which  grows  paler  on  cooling,  and  remains  transparent,  nnless  sub- 
jected  to  flaming,  when  it  becomes  nebulous,  and  presents  on  cooling  a  pale-yellow 
enamel.  It  is  not  readily  acted  upon  by'  carbonate  of  soda.  No  action  with  nitric 
acid.    It  is  supposed  to  contain,  as  its  pnncipal  ingredient,  the  oxyd  of  cerium. 

Ob8.  Occurs  at  Chesterfield,  Mass.,  in  the  vein  of  albite,  which  contains  the  green 
and  red  turmaline,  disseminated  throngh  the  albite,  and  especially  near  its  jnnction 
with  the  smoky  qnartz.  The  largest  crystals  yet  seen,  weigh  biit  0'4  of  a  grain.  Ic 
was  discovered  bv  Prof.  C.  U.  Shepard,  and  named  as  above,  in  allosion  to  the  small- 
ness  of  its  crystals,  from  fUKpos,  stnaU. 


YTTRO-CERITE.    Spanulus  rhomkcds. 

200.  Massive.  Cleavage  apparent  parallel  to  a  rhombic  prism 
of  108°  SO'. 

H.=4-5 — 5.  G.=3-447.  Lustre  glistening;  vitreous — ^pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  oflen  white ;  some- 
times  reddish-brown.     Opaque.     PVacture  uneven. 

According  to  Berzelins,  (Afhandlingar,  iv.  151.)  it  is  composed  of  Fluoric  Acid 
S5.06,  Lime  47*63,  Oxyd  of  Cerinm  18*39,  Yttria  9*11.  It  whitens  before  the  blow- 
pipe, pre vioos  to  its  attaining  a  red  heat,  bat  is  infusible  per  j«.  With  the  addHioa  of 
gypsum,  it  fnses  into  a  bead,  which  on  cooling  becomes  of  a  white  color.  In  a  ptü* 
verized  State,  it  dissolves  completely  in  heated  moriatic  acid,  forming  a  yellow  So- 
lution. 

Obs.  It  occnrs  sparingly  at  Finbo  and  Broddbo,  near  Fahlon,  in  Sweden,  imbed- 
ded  in  qnartz,  and  associated  with  albite  and  topaz. 


XENOTIME.    Spanialus  peritobius. 

PlKwptuite  of  Yuria.    Pbogpkenaort  TlUrde  of  tht  Oorwtmnt. 

201.  Primaryfonn :  a  right  Square  prism.  Secondary  form, : 
similar  to  fig.  54,  Fl.  I.  M :  e=about  136^.  Cleavage  perfect  paral- 
lel to  M. 
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H.=4'26 — 6.  G.=4*5577.    Lustre  re^nons.    Streak  ^le-hrown. 
Color  yellowish-brown.    Opaque.    Practure  uneven  and  splintery. 

According  to  the  analysis  of  Berzelios,  (Kong.  Vet.  Acad.  Handl.  1824,  p.  334,) 
it  is  composed  of 

Yttria  63-58 

Phosphoric  Acid  3349 

Subphosphate  of  Iran  3-93=l(K>. 

and  conseqnenüy  it  contains  1  afom  of  Phosphoric  Acid  to  U  of  Yttria.  Before  the 
blowpipe,  it  comports  itself  üke  apatite,  bat  differs  from  that  mineral  by  its  infusi- 
bility  per  se.  With  boraz,  it  affords  a  colorless  globale,  which  becomes  milky  on 
cooling.  With  biphosphate  of  soda,  it  dissolves  with  great  difficalty  into  a  clear 
colorless  glass :  in  this  particolar,  also,  it  differs  from  apatite,  as  that  mineral  fuses 
easily  wiUi  thls  reagent.  With  carbonate  of  soda,  it  prodnces  a  strong  efienrescence, 
and  a  light-gray  ininsible  slag.    In  acids,  it  is  insolable. 

Ob8.   This  mineral  was  discovered  at  Lindesnaes,  in  Norway,  in  a  vein  composed 
chiefly  of  a  coarse  granite. 


TUNGSTATE  OF  LIMB.    Scheeuvs  ptramidaus. 
Pyrmmldal  Bcbcellam  Baryie,  M.   Tanitteii.    Bchetllte.  L. 

202.  Primary  form :  a  right  Square  prism,  or  a  Square  octahe- 
dron.  Secondary  fortas :  similar  to  figs.  55 
and  57,  PL  I. ;  also  the  annexed  figure ;  A  :  A 
(over  a  terminal  edge)=100°  8',  A :  A  (over  a 
basal  edge)  =130^  ^.  A:e=140o4'.  Cleav- 
age  parallel  to  A  perfect,  though  interrupted 
by  a  conchoidal  firacture ;  traces  parallel  to  e. 
Compound  crystais :  composition  parallel  to 
planes  truncating  the  basal  angle,  or  parallel 
to  the  lateral  faces  of  a  right  s(]^uare  prism. 
Imperfect  crystallizations :  reniform  shapes 
witti  colunmar  structure ;  also  granularly 
massive. 

H.=4— 4-5.  G.=6-076,  of  a  white  crystal- 
line  variety  from  Schlaggenwald,  as  aetermined  by  Haidinger. 
Lustre  vitreous,  inclining  to  adamantine.  Streak  white.  Color 
white,  inclining  to  yellow  and  brown ;  sometimes  almost  orange- 
yellow.    Subtransparent — ^translucent.    Frtzcture  uneven.    Britfle. 

Consists  of  lime  19*40,  and  Tungstic  Acid  80-417,  according  to  Berzelios.  Bo- 
cholz  and  Brandes  obtained 

Bocholi.  Bimnd«s,  (Schwelg,  xz.  985.) 
Tongsüc  Acid                        78^  76*50 

Lime  1906  16*50 

Oxyd  of  Iron  1*47 

Silica  2-94 

Alomina  ==9706.  1*09^=98*50. 

It  is  infosible  al<me  before  the  blowpipe,  except  that  the  thinnest  edges  are  partially 
vitrified.  With  borax,  it  yields  a  white  glaas,  whose  transparency  depends  on  the 
aoantity  of  salt  employed.  When  thrown  into  nitric  acid,  it  becomes  yellow,  bat 
does  not  divKÜve. 
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0b9.  ^  Tangstate  of  lime  is  usually  associated  with  primaiy  rocks,  and  is  commonly 
fonnd  in  connection  with  ün  ore,  topaz,  fluor,  apatite,  molybdena,  or  wolfraxn,  in 
qoartz. 

It  occnrs  at  Schlackenwald  and  Zinnwald,  in  Bohemia ;  in  fine  cry5;tals  at  Caldbeck- 
fell,  near  Keswick,  with  ^>atite,  molybdena.  and  wolfram.  Schellgaden,  in  Salz- 
berg; Harzegerode,  in  Anhalt;  and  Cornwall,  are  other  localities  of  this  mineral. 

In  the  United  Ötates  it  is  fonnd  both  cnrstallized,  in  the  forms  above  referred  to,  and 
massive,  at  Monroe  and  Hantington,  Cfonn.,  at  Lane's  mine,  where  it  is  associated 
with  wolfram,  pjrites,  mtile,  native  bismuth,  in  qoartz. 

Tnngstate  of  ume  has  not  been  employed  in  the  arts.  If  fonnd  in  abnndance,  it 
wonld  yieid  a  yellow  paint,  (tnngstic  acid,)  superior  in  heaxLiy  to  chrome  yellow. 
Smali  qnantities  have  been  sold  by  ihe  nropnetor  of  the  above  mine.  This  ozyd,  or 
naher  acid,  oceors  native  at  Monroe,  Öonn.,  in  a  pulvemlent  or  earthy  form,  fiiling 
small  cavities  in  this  species,  and  also  wolfram :  it  was  first  detected  by  Prof.  Silli- 
man,  (Süliman's  Amer.  Jonr.  IV.  53.) 

WHITE  ANTIMONY.    Stimmiü«  rhombicds. 

Prlmaüc  Antinonjr-Bwyte,  M.    Oxyd  of  Antimonr.    Aotlraony  Bloom.    WeiM-SplM  Glaaen,  W. 
B^f.    apitnliniwdai,  Ham*.    AntimoDblutlie,  L.    Antimoine  Oxid«,  H. 

203.  Primaryform :  a  right  rhombic  prism ;  M  :  M=136°  58^. 
Seamdary  form :  rectangular  plates,  with  the  lateral  edges  re- 
placed  by  planes  which  are  inclined  at  an  angle  of 
136^  31^;  acicular  rhombic  prism;  also  the  annexed 
fi£[ure ;  M  :  c=lll°  68^,  a  :  e=144°44',  a :  a  (adjacent 
planes)  =70°  32'.  Cleavage  hiffhly  perfect  parallel 
with  M,  and  easily  obtained.  Uompaund  crystals : 
composition  of  the  second  kind,  parallel  with  e ; 
the  Union  of  thin  plates  by  this  kind  of  composi- 
tion produces  the  common  forms  of  this  species, 
which  were  formerly  supposed  to  be  simple  forms, 
and  the  faces  of  jmiction  to  be  the  cleavage  joints. 
Imperfect  crystallizations :  structure  lamellar,  columnar,  and 
granulär. 

H.=2-5 — 3.  G.=5-566,  cryTStals  jfrom  Braünsdorf.  Lustre  ada- 
mantine,  e  often  pearly;  shining.  Streak  white.  Color  snow- 
white,  occasionallypeach-blossom-red,  and  ash-gray,  Translucent 
— subtransparent.    Sectile. 

Composition,  according  to  Vanquelin,  Oxyd  of  Antlmony  86,  ditto  and  Iron  3, 
Silica  oc^7.  It  may  tberefore  be  considered,  as  Thomson  remarks,  a  disilicate  of 
antimony ;  bat  another  analysis  is  needed,  to  determine  with  certainty  its  atomic  con- 
stitution.  It  foses  in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entirely  vola- 
tilized,  coverine  the  charcoal  with  a  white  coating. 

Obs.  The  tabular  crjrstallizations  of  this  species  occnr  at  Przibram,  in  Bohemia, 
in  small  qnantities,  in  veins  traversing  primitive  rocks :  and  the  prismatic  have  been 
observed  at  Braunsdorf,  near  Freiberg,  in  Saxony ;  Malaczka,  m  Hangary ;  Alle- 
mont,  in  Dauphiny ;  and  elsewhere  in  Europe.  It  is  usaally  associated  with  other 
ores  of  antimony,  and  also  those  of  lead,  together  with  blende  and  calcareous  spar. 

ANTIMONOPHTLLITE. 

BrnthaMft^  Jahsiribtrlelit  for  1839,  p.  90S. 

904.  Crystallized  in  thin  uneqaiaagtilar  six  sided  prisms,  of  a  grtyish-white  color. 
It  contains  Oxyd  of  Antimony.    LocaUty  nnknown. 
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BISMXJTH  OCHBR    Bismutalüi  ocrraceüi. 

Oxyd  «r  BkHMith.    WiMmtlwebrt,  W.   BlmaUi  Oxyd«,  H, 

206.  Crystalline  fonn  not  obsenred.  Occurs  massive  and  dis- 
seminated,  pulverulent,  earthy ;  also  passing  into  foliated. 

G.=4*3611,  Büsson.  Lustre  adamantine — dull,  earthy.  Color 
greenish-jrellow,  straw-yellow,  grayish-white.  Fracture  conchoi- 
cial — earthy. 

It  containsy  according  to  Lampadios,  Oxyd  of  Bismuth  86*4,  Oxyd  of  Iron  5*1, 
Carbonic  Acid  4*1,  Water  3*4s99.  Before  the  blowpipe,  on  charcoaL  it  is  easily  re- 
daced  to  the  metaiUc  State,  andsabseqaently  the  greater  part  may  be  dissipated. 

Obs.  It  occars  pnlyenüent  at  Schneeberg,  in  Sazony ;  at  Joachimstanl,  in  Bohe- 
mia;  and  with  uatiye  gold  and  an  ore  of  bismuth  at  Beresof,  in  Siberia. 


BISMÜTH  BLENDE.    Bkiiütalüb  dodecahesrüs. 

ArwDical  BlmaUi,  Br0U,   IJewIwiwaoth.   Silicate  of  Blunntb,  Tk§wt. 

206.  Primary  form :  according  to  Breithaupt,  the  rhombic  do- 
decahedron,  fig.  7,  PI.  I.  Secondary  forms :  figs.  30,  34,  and  36, 
PI.  I.  Chavage  parallel  to  the  faces  of  the  dodecahedron.  It 
usually  occurs  in  minute  crystals,  but  also  presents  globular  forms, 
comp(4ed  of  columnar,  lamellar,  or  granulär  particles. 

H.=3'5— 4*6.  G.=6*912 — 6-006.  Lustre  resinous,  or  adaman- 
tine. Streak  yellowish-gray.  Color  dark  hair-brown,  yellowish- 
gray,  and  straw-yellow.  Subtransparent — opaque.  Fracture  un- 
even.    Rather  brittle. 

It  consistB,  according  to  Hünefield,  of 

Carbonate  of  Bismuth  58*8 

Arsenic  Acid  3*3 

SiUca  S3-8 

Arsenate  of  Cobalt,  Copper,  and  Iron  5*9 

Matrix  91=:99-8. 

A  earefiü  analysis  by  Keisten,  (Pogg.  Ann.  xxyii.  81,}  obtained  the  following  for 

teoolDllGflltion : 

Oxyd  of  Bismuth  69  38 

Süica  22-23 
Phosphoric  Acid  3*31 

Peroxyd  of  Iron  2*40 

Sesquoxyd  of  Mansanese  0-30 

Fluoric  Acid  and  water  1'01«98*6. 

Heated  in  a  glass  tube,  it  decrepitates,  and  afibrds  a  trace  of  water.  It  ftises  before 
the  blowpipe  into  a  dark-yellow  mass,  and  gives  out  a  subiimate  destitute  of  smell. 
It  fuses  and  froths  on  charcoai,  staining  it  yellowish-brown,  sometimes  with  a  tinge 
of  green.  Fuses  readily  with  carbonate  of  soda,  into  a  button,  at  first  greenish-yel- 
low,  and  then  reddish-yellow.  On  charcoai,  with  borax,  it  is  ultimately  reduced  to 
the  metallic  State.  With  biphosphate  of  soda,  it  fuses  into  a  yellow  globule,  which 
becomes  colorless  on  cooling. 

Obs.  This  mineral  is  found  in  the  neighborhood  of  Schneeberg,  in  Saxony,  in 
quartz.    It  was  first  described  by  Breithaupt,  (Pogg.  Ann.  1827,  p.  175.) 
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CALAMINE.    ZiNCALUf  rhomboredrus. 


ftbonbohedral  ZtncBanrt«,  M*   Zlnlupatb,  Z^  Carbonata  of  Zloc 

207.  Primary  form:  an  obtuse  ihombohedron ; 
R :  R=107°  4(y.  Secondary  forms :  figure  of  a 
crjrstal  from  Retzbanya,  a' :  a'=ll3^  31^,  and  fig- 
ure of  a  crystal  from  Siberia.  Primary  planes  gen- 
erally  curved  and  rough.  Cleavage  perfect  par- 
allel to  R.  Imperfect  crystcUlizcUions :  reniform, 
botryoidal  or  stalactitic  shapes ;  also  massive,  of  a 
granulär  composition,  sometimes  inq>alpable.  Oc- 
casionally,  decomposition  produces  earthy  and  firi-  \  i    # 

able  varieties.    It  also  occurs  in  crystalline  incrus-         #'      n  / 
tations  and  as  pseudomorphs  imitative  of  crystals 
of  calcareous  spar. 

H.=5.  G=4-334,  Smithson,— 4-442  Haidin^er, 
who  examined  a  honey-yellow  cry^tallized  vanety.  Lustre  vitre- 
ous,  inclining  to  pearly.  Streak  white.  Color  white,  often  gray- 
ish,  greenish,  brownish,  sometimes  green  and  brown.  Subtrans- 
parent — translucent.  Fnicture  uneven,  imperfectly  conchoidaL 
BriUle. 


^j^ 


It  is  composed,  according  to  Smithson,  (Nicholson's  Jour.,  vi  76,)  of 


Oxyd  of  Zinc 
Carbonic  Acid 


From  Boroeraetabire. 
35-2 
64&==100. 


From  Derlnrriüra. 
34'8 
65-2=100, 


and  is,  therefore,  a  simple  carbonate  of  zinc. 

It  loses  its  transparency  in  the  bk>wpipe  flame,  bat  does  not  melt.  The  carbonic 
acid  is  driven  off,  and  ozyd  of  zinc  is  ootained  or  passes  off  in  white  flakcs.  It  dia- 
solves  with  effervescence  in  nitric  acid.  It  becomes  negatively  electrified  by  friction. 
Calamine  is  fonnd  both  in  veins  and  beds,  especiaUy  in  Company  with  galena  and 
blende ;  also  with  copper  and  iron.  It  usaaliy  occnrs  in  calcareoas  rocks,  and  ia 
generally  associated  with  electric  calamine. 

FHne  specimens  of  calamine  are  obtained  in  Siberia,  one  variety  has  a  dark  brown 
color  and  contains  cadminm :  another  is  of  a  beautiftil  bright  green.  Other  locali- 
lies  are  Dognatzka,  and  the  Bannat  of  Temeswar,  in  Hongary :  Bleiber^  and  Raibel, 
in  Carinthia:  Altenberg,  near  Alz  la  Chapelle.  Concentric  botnroidal  groupes  are 
met  with  in  tne  Mendip  hüls,  and  at  Wanlockhead,  in  Dumfreisshire. 

In  the  United  States,  calamine  is  found  in  great  abandance  in  Jefferson  cotmty, 
Missouri,  at  a  lead  mine  called  Valle's  diggings.  The  Franklin  iron  mine,  of  New 
Jersey,  and  the  Perkiomen  lead  mine,  Pennsylvania,  afibrd  it  in  small  quantities. 
At  the  Perkiomen  mine  it  only  occurs  in  a  pulverulent  form,  and  lesults  from  the 
decomposition  of  red  zinc  ore. 

Smithson  has  analyzed  a  dUwrbtmaU  of  zinc,  of  which  the  following  is  a  de- 
scription. 

Occurs  encmsting  other  minerals,having  mach  the  appearance  of  chalk.  H.a3— 
2-5.  Q.==3'58— 3*6.  Liislre  duU.  Colar  white,  grayish  or  yellowish  j  opaque.  Im^ 
mersed  in  water,  it  absorbs  about  one  third  of  its  weight  ofthat  liquid. 

It  contains  Carbonic  Add  13-52,  Oxyd  of  Zinc  69-36.  Water  15-ia=-97'98.  Diari- 
pated  in  the  reducing  flame  with  an  evolitioa  of  an  abundance  of  flowers  of  ziac, 
which  aie  deposited  on  the  charcoal. 


Bf 


M 


21S  DE8CRIPTITE  MINEBALOGT. 


ELECTRIC  CALAMINEL    Zincalu«  peritomcs. 

Primnatte  Zlne-Bwyt«,  M.   lUtotowOiTd  of  Zlnc.    OaIbmI,  (In  ptit,).  Zink  glat,  Haut.  Zinc 
Ozid«  SiUriftrt,  JST. 

208.  Primarffform :  a  right  rhombic  prism ;  M :       ^^^-^pg-^s^ 
M=103o  53'  and  76°  T.    Secondary  form :  figure    y^^--^-^^\ 
of  a  crystal  from  Altenberg,  near  Aix  la  Chapelle,   ^     -       ^ 
M  :  M  =  76°  7',  M  :  c  =  Ul^  46^,   P  :  a'=154o  14', 
P :  a=124o  37',  P :  af^U%^  2(y,  P :  a=118o  23'.  This 
crystal  is  differently  modified  at  its  two  extremities, 
and  like  crjrstals  of  turmaline,  and  other  hemihe- 
drally  modified  crjrstals,  its  opposite  extremities  ex- 
hibit  opposite  electricities,  either  by  firiction  or  the 
application  of  heat.     Cleavage  perfect  parallel  to 
M,   traces  parallel   to  P.      Imperfect    crystalli- 
zations :  stalactitic,  mammillated,  botryoidal,  and 
fibrous  forms ;  also  massive,  composition  granulär. 

H.=4*6 — 5,  the  latter  when  crystallizä.    G=3*434  Smithson ; 

3*379  Haidii^r.  Lustre  vitreous,  subpearly  on  P,  sometimes 
adamantine.  Streak  white.  Color  white ;  sometimes  blue,  green, 
yellow,  or  brown.  Transparent — translucent.  Practure  imeven. 
Brittle. 

Its  constituents  are,  accordine  to  Smithson,  (Nicholson's  Jour,  vi.  78,}  and  Ber- 
zelius,  (Kong.  Vet.  Acad.  Handi.  1819,  p.  141,)  are 

Altenbtff. 
Silica  250  34-893  66*37 

Oxyd  of  Zinc  683  66837  26*23 

Water  44  7460  740 

CarbonicAcid  —  0*450  

Oxyds  ofLead  and  Tln    — «=97.7.  S,     0*276=99.916.6.      —«=100.6. 

When  pulverized,  it  dissolves  in  heated  sulphuric  or  muriatic  acid,  and  on 
cooling,  tne  Solution  gelatinizes.  In  the  biowpipe  flame,  it  decrepitates,  loses  its 
transparency,  intnmesces,  and  emits  a  green  pnosphorescent  light.  It  is  inAisible 
alcme ;  bnt  with  boraz  melts  into  a  clear  glass,  which  becomes  opaqae  on  cooling. 
The  hemihedral  crystals  assome  polarity  wnen  robbed  or  heated. 

Obs.  Electric  calamine  and  calamine,  are  nsnally  fonnd  associated  with  one  an- 
other  in  veins,  in  calcareous  rocks,  accompanied  by  ores  of  blende,  iron,  and  lead. 
The  localities  of  this  species  are  the  same  as  given  for  the  preceding.  Pseudo- 
morphs,  imitative  of  calcareous  spar,  are  common  in  Derbyshire,  and  also  at 
Schemnitz,  in  Hungary. 


WILLEMITE.    ZiNCALUs  acrotomus. 

209.  Primary  form :  an  obtuse  rhombohedron ;  R  :  R=  about 
133°.  Secondary  form :  similar  to  tig.  110.  Cleavage  indistinct 
at  right  angles  wiüi  the  vertical  axis.  Occurs  also  in  reniform 
masses ;  also  granulär — ^impalpable. 

H.=5 — 5*5.     G.=4— 4*1.     Lustre  resinous.      Streak  white  or 
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irellowish.    Cohr  jrellow,  yellowish-brown,  reddish-brown.   Trans- 
ucent— opaque. 


It  is  a  Silicate  of  zinc,  containing  a  little  ozyd  of  iron. 

The  foUowing  is  an  analysis,  by  Dr.  Thomson,  of  a  specimen  supposed  to  belong 
to  this  species. 

Oxyd  of  Zinc 

Sibca 

Peroxjrd  of  Iron 

Alumina 

Do.    with  a  trace  of  Zinc  and  Iron 

Watcr 


68-77 
26-97 

1-48 

0-66 

0-78 

l-25=99-91. 


It  decrepitates  before  the  blowpipe,  tinging  the  flame  green,  bnt  does  not  fuse. 
With  nitric  or  moriatic  acid,  it  forms  a  jelly. 

Ob8.  It  is  occasionally  met  with,  associated  with  calamine,  npon  the  Old  Moun- 
tain, in  Limborg. 


HOPEITR      ZiNCALUS  DIAT0MU8. 
Brtwttcr.    Truifl.  Royal  8oc.  Edin.  X,  107. 

210.  Primary  form :  a  right  rhombic  prism ; 
M :  M=101o  24'  and  78^  36^.  Secondary  form  : 
M  :  1=140°  42^  M  :  6=129°  18^  e  :  0=130°  47',  P  : 
a=139°  13'.  Cleavage  parallel  with  c  highly  per- 
fect.  Plane  P  striated.  It  occurs  also  in  reniform 
masses,  and  amorphous. 

H.=2-5— 3.  G.=2-76.  Lustre  vitreous ;  some- 
what  pearly  upon  e.  Streak  white.  Color  gray- 
ish-white ;  reddish-brown  when  compact.  Trans- 
parent— translucent.  Possesses  double  refraction. 
Sectile. 


It  dissolves  withont  effervescence  in  the  muriatic  and  nitric  acids,  bnt  is  slowly 
affected  by  sulphuric  acid.  It  gives  out  its  water  of  crystallization  in  the  blowpipe 
flame,  and  then  melts  into  a  clear  colorless  globule,  which  Unges  the  flame  green. 
The  globule  obtained  with  boraz,  remains  clear  on  cooling.  With  soda,  it  aflfords 
a  scoria  which  is  yellow  when  hot,  and  gives  out  copious  fumes  of  zinc  and  some  of 
cadmium.  The  lused  mineral  forms  a  fine  blue  glass,  with  a  Solution  of  cobalt. 
Hopeite  appears,  therefore,  to  be  a  Compound  of  phosphoric  acid  and  zinc,  with  a 
small  portion  of  cadmium,  and  some  water. 

Obs.  It  has  been  observed  only  in  the  calamine  mines  of  Altenberg,  near  Aiz  la 
Chapelle.  It  was  first  distinguished  as  a  species  by  Sir  David  Brewster,  and  named 
in  honor  of  Prof.  Hope,  of  l^inburgh. 


SPATHIC  IRON.    Marantalus  rhombohedrus. 

BracbrtypoiM  Paracbrote-Baryte,  M.     Carbooate  of  Iron.     Sparry  Iron.     Brown  Spar.     Btalil- 
■tein.    BpbBroflderite.    Clay  Iron  BUme. 

211.  Primary  form :  an  obtuse  rhombohedron ;  R  :  R=107°. 
Secondary  form^ :  similar  to  figs.  112,  113,  PI.  II. ;  also  113,  with 
the  planes  e  of  119 ;  e  :  e=136°  34'. 


DBSCBIPTITB  HINBBALOOT. 


Tbe  fäees  ofien  oecur  curred,  as  in  the  annezed  fi^pires.    Fig. 
1  is  a  aingulu  instance  of  several  curratures  ariaing  in  part  fiom 


the  Compound  nature  of  the  crystal.  Clcavage  perfect  parallel  to 
R,  Imperfect  cryatallizattoTu :  botryoidBl  and  globular  forms ; 
occasionally  in  silky  fibrous  masses ;  also  of  a  coarse  or  impalpa- 
bly  eranulai  stmcture. 

h:=3— 4.  G.=3-7317— 3-829.  Z,i«fre  vitreons— pearly.  Strcak 
white.  Color  ash-gray,  yellowish-gray,  greenish^ay,  also  brown, 
and  brownisb-red ;  aometimes  white.  Translucent — subtranslu- 
Cent.     Fracture  uneven.     Brittle. 


1 9-965 


445,)  and  Bisrhoff,  (Ann.  d 

Frub  Duktrud«.  Bllu  l«d  nlDe,  Di 

Prolox.  Iron  5750  54-5TO 

Csibonic  Acid        Sfi-OO  35900 

Proloi.  Mang.  350  1155 

Limc  l'SS  3176 

MagneÜA  

Alnmina  '  5*676 

MoiMu«  =98-25,  K.  2- 630-97-43 1,  T.  —100,  B. 

In  the  blowpipe  flame  il  blackens,  givinR  off  cubonic  acid,  «nd  nltf mUely  sn  oxjrd 
of  iron  is  otMained,  whicli  is  attncUble  tn  the  maguet.  Alone,  it  is  infösible.  It 
Colon  baraz  green.  It  dissolv»  vith  difficnltj  in  nitric  acid,  and  scarcely  effer- 
Tescea,  ooleas pKTiously  palveriied.  Eiposnre  to  the  atmosphere  darlcens  iu  color, 
rendMinK  it  onen  of  a  blacldsh-brown,  or  brownish-red  color. 

Om.  opanr  iron  occurs  in  several  of  Ihe  nxik  strala,  In  gneiSB,  miea-slate,  gny- 
vacke,  ud  in  connedion  wlih  coal  fonuations.  It  is  otlen  associaied  -with  metallic 
ores.  Al  Prelberg  it  occurs  in  silrer  veina.  In  Comwali  it  accompaniet  tin.  It  is 
also  fonnd  accompanying  copper  and  iion  pyritea,  galena,  ritreons  copper,  4c.  Oc- 
caslonally  il  is  to  De  met  vilh  in  trap  rocks. 

In  the  regioQ  in  and  aboui  Styria  and  Carinthia,  ihis  ore  forma  coherent  tracis  ia 
snelss,  whlch  eitend  alone  the  chain  of  ihe  Alp«,  on  one  side  into  Austria,  and  on 
Uie  olher  inlo  Ballzburi;.  Al  Harzgeroäe,  in  the  Hartz,  it  occnrs  in  Sne  crysials  in 
gray-wacke ;  also  in  Comwall,  Aiston  Moor,  and  Devonshire. 

The  SphaTosidtTÜe  varlety  has  a  spheroidkl  form  and  radiated  stmclure ;  it  oc- 
curs at  Hanan,  where  it  occnpies  cavities  in  greenstone.  Clay  iron  stone,  which  is 
a  miitute  of  carlxinate  of  iron  and  clay,  occurs  in  the  coal  beds  in  the  neighborhood 
of  Qlasgow ;  also  ai  Mouillar,  Magescote,  &c.,  in  France. 

At  Roxbaiy,  Conn.,  a  vein  of  considerable  size  oceura  in  a  vein  of  quartz,  which 
(raverses  a  stratam  of  gneiss  for  Ihe  dislance  of  a  mile.  It  is  also  obiained  in  con- 
siderable qoantitles  al  Plymouth,  Vt.  In  small  qttantliies  it  occnrB  at  Monroe,  Conn., 
in  Lane's  mine. 

This  ore  is  employed  very  exiensively  for  the  mannfactuie  of  iron  and  steel. 
On  ihe  Slyrian  bed,  sl  the  ceUbraied  Erzberg,  between  Eisenerz  and  Vordenberg, 
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190O  men  are  constanüy  emplojred.    The  beds  which  ocenr  in  the  coal  formation  in 
pply  all  the 
hreat  Britain. 


En^and.  sojpply  all  tue  ore  requisite  for  the  immense  qaantitjr  of  iron  annually 
smelted  in  Grei 


JUNEERITE.    Marintaldi  rhombicvs. 
I>^/WMf .    Ann.  4«  CUn.  «t  4»  PlqrB.  LVL  I9e. 

212.  Primary  form :  a  right  rhombic  prism ;  M  :  M=108°  26^. 
Secondary  form :  a  rectangular  octahedron  similar  to  fi^.  89,  PI. 
n.,  with  curved  faces.  Cleavage  parallel  with  the  lateral  planes ; 
highly  perfect. 

H.=3-5.  G.=3-815.  Ldistre  of  extemal  surface  rather  dull ;  of 
cleavage  face,  brilliant.     Color  yellowish-gray. 

It  contains,  according  to  Dufrtnoj, 

Protoijrd  of  Iron  53-6  47*9 

Carbonic  Acid  33*5  30-0 

SiUca  81  16-8 

Magnesia  3'7==989  3-9=:98'6. 

Before  the  blowpipe,  with  boraz,  it  fuses  into  a  yeUowisb-green  glass,  which  be- 
comes  brown  when  tue  proportion  of  Junkerite  is  small. 

Obs.  This  species  appears  to  be  identical  in  composition  with  spatbic  iron,  and 
if  so,  carbonate  of  iron,  like  carbonate  of  lime,  must  rank  among  the  dimorphoos 
sobstances. 

It  has  been  found  covering  the  surface  of  small  quartz  veins,  which  traverse  the 
gtay-wacke  at  the  mine  of  Poullaouen,  in  a  gallery  of  research.  It  was  first  ob- 
served  by  M.  Paillette,  subKÜrector  of  the  mine,  who  named  it  in  honor  of  the  di- 
rector,  M.  Janker. 


DIALLOGITE.    Marantalus  decrepitans. 

If aerotypoui  ParaehroM-Baryte,  M.    Carbonate  of  Manganese.    Rbodochroaite,  and,  (wben  mizad 
wltb  Silicate  of  Mang aaeae,)  Allagite,  Phoiizite,  Rtaodoniie. 

213.  Primary  form :  an  obtuse  rhombohedron ;  R :  R=105o  51'. 
Secondary  form  :  similar  to  fig.  119,  PI.  IL  Cleavage  parallel 
to  R.  Imperfect  crystallizations  :  globular  and  botryoidal  forms, 
havin^  a  columnar  structure  ;  sometimes  indistinct.  Also  granulär 
varieties,  occasionally  of  an  impalpable  structure. 

H.=3-5.  G.=3-592.  var.  from  Kapnik.  Lustre  vitreous,  in- 
clining  to  pearly.  Streak  white.  Color  various  shades  of  rose- 
red ;  brownish.  Translucent — subtranslucent.  Fracttire  un- 
even.    Brittle. 

It  is  composed  of 

Pron  Nacyag. 

Oxyd  of  Manganese  5460  5600 

Carbonic  Acid  33*75  38  60 

Oxyd  of  Iron  1*87  

Silica  4-37  

Lime  9-50»d7'09,  Du  MeniL       5-4O»100,  Berthier. 

The  action  of  the  blowpipe  changes  the  color  to  gray,  brown,  and  ßlack,  and  pro- 
daces  a  strong  decrepitaUon.    It  is  infnsible  per  se,    with  glass  of  borax  it  fuses 
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readilj  into  a  Wolet-bltie  bead.  It  effennesces  strongly  with  nitric  acid.  On  expo- 
snire  to  the  air,  its  color  is  changed  to  a  brown.  Some  bright  rose-red  varieties  oe- 
come  paler. 

Obs.  Diallogite  occnrs  commonly  in  veins  along  with  ores  of  silver,  lead,  and 
copper ;  it  is  said  to  have  been  found  also  in  transition  mountains  with  other  ores 
of  manganese. 

It  is  not  uncommon  in  the  Sazon  mines ;  it  occnrs  also  at  Nagyag  and  Kapnik, 
in  Transylvania,  near  EUingerode  in  the  Hartz,  &c. 

Breithanpt  has  separated  l'rom  this  species  the  ore  from  Kapnik,  which  contains. 
according  to  Berthier,  (mechanical  mixtnre  in  part  1)  21  per  cent.  of  Silica,  30*4  of 
Carbonic  Acid,  41  of  Proto^nrd  of  Bfanganese,  and  4*3  oi  Lime.  Its  Hardness  he 
States  to  be  4*5—5.    G.>=d*59d. 


THIPLITE.    Marantalus  quadritus. 

214.  Imperfectly  crystalline.  Cleavage  in  three  directions  per- 
pendicular  to  each  other;  one  the  most  distinct. 

H.=6 — 5-5.  G.=3-439 — 3-775.  Lustre  resinous,  inclining  to 
adamantine.  Streak  yellowish-gray.  Color  blackish-brown. 
Subtranslucent — opaque.     Fracture  small  conchoidal. 

According  to  Vauqnelin*s  anal^is,  it  consists  of  Oxyd  of  Iron  31,  Oxyd  of  Man- 
ganese 42,  and  Phospnoric  Acid  27, 

Before  the  blowpipe  it  fuses  easily  into  a  black  scoria.  It  dissolves  readily  in  ni- 
tric acid,  without  enervescence. 

Ob8.  It  occurs  at  Limoges,  in  France,  in  a  vein  of  quartz  in  granite,  accompa- 
nicd  bv  apatite. 

In  tne  United  States  it  is  met  with  in  considerable  abnndance,  at  Washington, 
Conn.,  wheie  its  Situation  is  similar  to  that  at  Lünoges.  It  is  associated  with  tral- 
yerulent  diallogite.  It  is  found  in  small  quantities  accompanying  spodnmene,  at  Ster- 
ling, Mass. 


HETEPOZITK    Marantalui  Frenod. 

Ann.  of  Phil.  1831.    Ann.  de  Chlm.  XXX.  SM. 

215.  Primary  form :  an  oblique  rhombic  prism ;  occurs  mass- 
ive. Cleavage  parallel  with  the  faces  of  an  oblique  rhombic 
prism. 

H.  about  6.  G.  when  fresh  3-52,  after  exposure  3-39.  Lv^tre 
resinous,  like  that  of  apatite.  Color  ^eenish-gray  or  bluish ;  be- 
comes  violet  after  long  exposure,  and  its  lustre  i»  changed  to  sub- 
metallic. 

It  contains,  according  to  Dufrtooy,  (Ann.  de  Ch.  et  de  Ph.  zli.  443,) 

Phosphoric  Acid  41*77 

Oxyd  of  Iron  34  89 

Red  Oxyd  of  Manganese  1T57 
Silica  0*33 

Loss  by  Hcat  4-40=98-86. 

It  dissolves  in  acids,  exceptin^  its  silica.  Before  the  blowpipe  it  jrields  by  Aision 
a  brown  enamel,  of  a  submetallic  lustre. 

Ose.  It  is  met  with  at  Thoreauz,  in  the  Haute  Vicnne.  It  was  first  6b»eiTcd  and 
described  by  DuiJrfaioy. 
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HTJRAULITE.    Marantalus  fusius. 

rarnquelin^  Ann.  de  Chim.  et  de  Ph.  XXX.  303,  and  DmfrHof,  XLI.  338. 

316.  Primary  form :  an  oblique  rhombic  prism ;  M  :  M=117° 
3(y,  and  62°  SCK.  Secondary  form :  the  primary,  with  the  lateral 
solid  angles  deeply  replaced.     Cleavage  none. 

H.  alJove  3.  G.=2-27.  Ltistre  vitreoiis.  Color  reddush-yel- 
low,  a  little  lighter  than  the  color  of  hyacinth.     Transparent. 

It  contains,  according  to  Dufrtnoy,  Phosphoric  Acid  38,  Oxyd  of  Iron  11*1,  Oxyd 
of  Manganese  32-85,  Water  18=99-95.  It  is  very  fusible.  Before  the  blowpipe  it 
melts  into  a  black  batton,  having  a  metallic  lustre ;  heated  in  a  glass  tube,  it  anords 
some  water. 

Ob8.  It  occars  in  minute  crystals,  occupying  small  veins  in  gpranite,  near  Limo- 
ges,  in  the  Commune  of  Hureaux,  whence  its  name.  It  is  associated  with  a  fibrous 
phospbale  of  iron. 

It  resembles  zircon  in  color,  bat  is  readily  distingoished  by  the  irregulär  form  of 
its  crystals  and  its  inferior  hardness. 


CUßE  ORE.    Ar£alus  cübicüs. 

Hexnhedral  Lirocone  Malachite,  M.  Hezahedral  OÜTenite,  J.  Pbarniakosidcrit,  Hmiu.  Wnr- 
ftlerx,  W.    Per  Araenlat«,  U. 

217.  Primary  form :  the  cube.  Secondary  forms :  fiffs.  28, 
33,  also  28  and  5  combined,  PL  I.  Cleavage  parallel  wfth  the 
primary  faces  imperfect.  P  sometimes  striated  parallel  to  its  edge 
of  intersection,  (fig.  28,)  with  a.    Faces  on  the  angles  often  curvrf. 

It  occurs  rarely  massive ;  composition  granulär. 

H.=2-6.  G.=3.  Lustre  adamantine,  not  very  distinct.  Streak 
olive-green — brown,  commonly  pale.  Color  olive-green,  passinff 
into  yellowish-brown,  bordering  sometimes  upon  hyacinth-red,  and 
blackish-brown ;  also  into  grass-green,  and  emerald-green.  Sub- 
translucent.    Bather  sectile. 

According  to  Berzelius,  (Kong.  Vet.  Acad.  Handl.  1824,  p.  354,)  it  is  composcd  of 

Arsenic  Acid  37  28 

Peroxyd  of  Iron  3920 

Water  18-61 
Phosphoric  Acid  253 

Oxyd  of  Copper  065 

Insoluble  Matter  l-76=99-93. 

Exposed  to  a  gentle  heat,  it  becomes  of  a  red  color ;  a  higher  temp)erature  caases 
intumescence,  but  drives  off*  little  or  no  arsenic,  and  leaves  a  red  powder.  Copious 
arsenical  fumes  are  emittcd,  when  snpported  on  charcoal  before  the  blowpipe,  and  a 
metallic  scoria  is  obtained  in  the  redacing  flarae,  which  acts  on  the  magnetic  needle. 

Obs.  Cube  ore  is  obtained  at  the  mines  of  Huel  Gorlan,  Huel  Unity,  and  Carhar- 
rak,  in  ComwaU,  coating  cavities  in  quartz,  and  associated  wiih  several  of  the  ores 
of  copper :  also  at  St.  L^nhard,  in  France ;  at  Schneeburg  and  Schwarzenburg,  in 
Saxony. 

The  iron  sinter  of  Freiberg  is  closelv  allied  to  this  species.  It  occurs  of  a  yellow- 
ish-gray  color,  in  reniform  masses,  softjapproaching  to  friäble,  coarse,  earthy  Crac- 
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tare,  and  adlieriiig  strooslT  to  the  ton^ne.    Its  constitaents,  according  to  Kersten's 
«nalysis,  (SchweiggerWalirboch,  xxiii.  176,)  are, 


Arsenic  Acid 

PeiozTdof  Iroo 

Water,  with  tiaee  of  Solphnric  Acid, 


30^ 
40-45 
28-50b=99^ 


ABSENATE  OF  IRON. 


218.  Massive,  üsually  in  small  porous  masses,  irregularly  crys- 
lallixed.  Benelius  states  that  he  has  observed  right  Square  prisms, 
tenninated  by  four  sided  pyramids.     Colar  pale.    Streak  white. 


h  ff?i^s«\  accoidii^  to  Benelius  and  Boassingault, 

Anenic  Acid  50^78 

Perozrd  of  Iran  3485 

Oxvd  bf  Lead  

Arsenale  of  Alnxnina  0*67 

Water  15'55=101'85,  Berz. 


49*6 

343 

0-4 

169=101*3,  Bouss. 


If  hfated  in  a  ^iass  tnbe,  it  gives  out  water,  withoat  an  evolution  of  arsenous  acid« 
BefoK  Ibe  Uowpipe,  it  becomes  yellow,  without  altering  its  form. 

OIb^  Ii  octur  at  Antonia  Pareira,  Villa  Rica,  in  Brazil,  in  small  qnantities  in  a 
siUcMtts  jKffbf^Uate  of  iron;  also  at  Loajrsa,  near  Marmato,  in  Popayan. 


SCORODITE.    Arjealus  trimetricus. 


üfilMiil«  FI«ör-B«lold«.  H^iA,    Bkorodite.    Martial  Aneniat«  of  Copper,  P.    Cuproos  Aneniate 
iflitat  JMiiMB.   Skoiodit,  Brtiu 


219.  Primaryform:  a  right  rhombic  prism ;  M :  M=119^  2f.  Se- 
CMuIary  form :  M :  6=149°  31'.    o :  o=116o  &  and 
ICäP  1'.     Cleavage  indistinct  parallel  with  M 

Mld  iL 

U,^*5-4.  G.=3163— 3-3,  Haidinger.  Lus- 
tr^  vitreous— ^ub-adamantine.  Streak  white.  Co- 
Ur  pale-leek-green,  or  liver-brown.  Subtrans- 
ptMlt— translucent.    Fracture  nneven. 

ll  c^MMte  accordinff  to  Chenevix,  (Phil.  Trans.,  1801,  pp. 
191  tt^k)  and  Ficinus,  (^Schweigger's  Jahrbuch,  iv.  198,) 


Anenous  Acid 
OxYd  of  Copper 
Oxvd  of  In» 
Wai«r 
SiUca 
Uwe 

Qangue 


335 
225 
27-5 
120 
30 


Protox.  Mang. 
Sulphuric  Acid 


31-40 

4*00 
36-25 
1800 

154 

200 

200 

l-40=96-59,  F. 


=98-5,  C. 

ll  ffive*  out  an  llliMeous  oder  before  the  blowpipe,  and  fases  into  a  reddish-brown 

Vr*     w:^ ^^ gcts up^«  ^^e  magnet,  when  all  the  arsenic  is  expelled. 

xN>na,  ^  n  .  ^^^^^^^ntd  variety  occurs  in  the  primitive  mountains  of  Schwarzen- 

v-Xi*^'    ^xtAT  associated  with  arsenical  pyrites,  and  at  Loling,  near  Huttenberg, 

1    C'  *^  d^  ^*'^  lettcopvritc.     A  leek-grcen  scorodite  is  found  in  the  Cornish 
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minesp  coating  caTities  of  ferraginous  quartz.    Bfinas  Genes,  in  Brazü,  have  af- 
lorded  aome  fine  specimeDS. 

The  name  of  tlus  mcies  ia  derived  firom  9nf§tw,  garliCj  and  was  applied  because 
of  its  odor  nnder  the  olowpipe. 

CHENOCOPROLITE.    Arealus  Aroentiferus. 

GanNkothlf-En  ef  UU  Oerwiam. 

220.  Mammilated. 

H.=2 — 3.  Lustre  resinous.  Streak  white.  Cohr  yellow,  or 
pale-green.    Translucent.    FYacture  conchoidal. 

# 

Before  the  blowpipe,  it  evolyes  copious  arsenical  fumes,  and  fnses  into  a  blackish 
scoria;  when  the  neat  is  continued  on  charcoal,  it  fuses  and  yields  a  batton  of  silver, 
bnt  the  slag  contains  metallic  iron,  which  strongly  affecis  the  magnet.  Chencopro- 
lite  appears,  therefore,  to  be  an  arsenate  of  silver  and  iron. 

Ojul  The  principal  localities  of  this  species  are  in  the  Hartz,  at  the  mines  of 
Clausthal.  It  is  also  fonnd  in  Comwall,  and  at  Allemont  in  Dauphiny.  When  abun- 
dant,  it  is  highly  valued  as  an  ore  of  silver. 

CkenoeoprolUe  is  a  translation  of  the  GJerman  name,  which  was  given  it  in  allnsioii 
to  its  peciiliar  color  and  general  appearance« 

TRIPHYLINE.    Abealus  rbombicds. 

221.  Primary  form :  a  right  rhombic  prism ;  M :  M=about  132°. 
Cleavage  parallel  with  P  perfect ;  parallel  wiüi  M  and  one  of  the 
diagonals,  imperfect,  the  latter  the  least  so.  Occurs  commonly 
massive. 

H.=5.  G.=3'6.  Streak  grayish-white.  Color  greenish-gray ; 
also  bluish.     Translucent  in  thin  fragments. 

It  contains,  according  to  Fuchs,  (EIrdmann  und  Schweigger-Seidel  Joum.  für 
Chem.  iii.  98,)  Phosphoric  Acid  41*47,  Protoxyd  of  Iron  48*57,  Protoxyd  of  Manga- 
nese  4*7,  Lithium  3-4,  Silica  0'53,  Waler  0-68=99-35.  rit  fuses  easily  before  the  blow- 
pipe,  and  loses  0*68  per  cent.  of  water  at  a  red  heat. '  It  dissolves  readily  in  borax, 
and  afibrds  a  green  glass.    It  is  soluble  in  the  acids. 

Obs.  It  occurs  in  large  quantities  at  Bodenmais.  It  was  first  described  by  Fuchs, 
and  named  from  rpi;  three^  and  fvXtii  family,  in  allusion  to  its  containing  three  phos- 
phates. 

A  similar  Compound  from  Keiti,  in  Finland,  has  been  analyzed  by  Nordenskiold, 
and  named  T^trapKyline.  It  difiers  in  physical  characters  from  the  preceding,  in  pre- 
senting  a  yellow  color  on  its  surface  of  fresh  fracture,  which  by  degrees  oecomes 
black.  The  following  anal3rsis  exhibits  its  peculiarities  in  composition :  Phosphoric 
Acid  42-6,  Protoxyd  of  Iron  38*6,  Protoxyd  of  Manganese  12-1,  Magnesia  1*7,  Lithia 
8-3=103*2 ;  the  excess  is  supposed  to  be  owing  to  an  incorrect  determination  of 
the  quantity  of  lithia. 

CACOXENITK    Arejllus  radutüs. 
Kakozeie,  SUinmann. 

222.  Occurs  in  minute  fibres,'  divergine  from  a  point. 
H.=3— 4.    G.=3'38.    Lustre  silky.    Streak  yellowish.    Color 

yeUowish-brown. 
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Obs.    Il  is  foanil  at  Hrbeck,  neu  Zbirov,  in  Bohemift,  diipoMd  on  brown  Iron  ore. 

Ii  mighi  reailily  bc  mistsken  for  Carphollte,  which  is  fonnd  io  BüniUr  nittiBtioDs, 
from  which  il  differs  in  its  deep«  ador.  The  word  Cacoienite  is  derived  from 
iiaivit,bad,  (an,  gwit,  in  allusian  Co  ihe  injuiiotu  eHects  oTthe  phoephoricacidit  cod- 
Uins  on  the  iioa  eziracted  from  [he  ore. 


VITIAWITE.    Amsux 


I,  Hlu,  Jt.    DIchroDI 


uru-Ulu,  Bai*.    Fbiaptaua  of  Im.    Bl»  Iran  Eulb. 

223.  PHmary  form,  .-a  righl  rhomboidal  prism  ; 
M.T  =  125°  IS*.  Secor^ary  form:.  V:e  = 
125°  66',  T  :  e-166°  25',  M  :  e^Ißü"  SCK,  M  :  e= 
117°  40',  T  :  ä-125°  25*,  Phillips.  Surface  P 
smooth,  others  striated.  Cleavage  highly  perfect 
parall«!  with  P,  traces  in  other  directions.  Im- 
perfect  crystallizations :  reniform  and  globular ; 
also  in  Ugnt  particles,  forming  superficial  coatings. 

H.=l-5— 2.  'G=2-661.  Z,iM(re pearly,  melallic- 
pearly  on  P.     The  other  faces  exhibit  a  vitreous 
fustre.     Slreak  bluish-white,  soon  changing  to  In- 
digo blue.     The  color  of  the  powder,  obtained  by 
pmverizing  the  dry  mineral,  is  liver-brown.  Color 
various  shades  of  blue  and  green  ;   deepens  by  ex- 
posure.     It  is  usually  green  at  right  angles  with 
the  vertical  axes,  and  blue  parallel  to  it,     The  two  colors  mingledi 
OTodiice  the  dirty-blue  color  which  the  mineral  ordinarily  presents- 
Transparent— translucent ;    opaque  on   exposure.     Fraclure  not 
observable.     Thin  laminas  perfectly  flexible.     Seclile. 

Il  coDtaiDS,  accordingto  Vögel  and  Stromeyer,  (UntersnchnnKen,  p.  374,) 
Bodeomili.  ConiwlU. 


ProtoJtyd  of  Iron 
Phosphoric  Acid 
Waler 


3I0=98-4,  V. 


oniüly,  ilis 


Il  decrepitBtes  in  Ihe  blowpipe  flame,  and  immediately  loses  its  color  ind  becomes 
opaque:  if  palverized,  il  fuses  Inio  a  darV  brown  or  black  scoria,  wfaich  aflecis  ihe 
tnagnelic  needle.  Heated  in  a  glass  tube,  it  yields  a  cousiderable  qnantlty  of  pure 
waler.    Il  dissolves  ic  diluie  nitric  and  sulphnnc  acids. 

On.    It  Dccurs  associaled  wilh  magnetic  and  conunon  iron  jiyrites  in  coppel  i 

tinveins;  alsoin  narrow  veins  withgold,  traversing- gray-wacte;  i ' — ^^'- 

met  vith  in  trap  rocks.     The  fHable  varieiiesoccnrinclRy,  andaresomeumesasso- 
cialed  with  bog  iron  ore. 

Neat  St.  Agnes,  in  Comwall,  transparent  ciyalals  of  an  indigo  color,  have  been 
found  an  inch  in  diameier  and  two  in  lenglh,  disposed  on  ma^etic  py riles.  Boden- 
mais, and  ihe  gold  minea  of  Vorospatak,  in  Transylrania,  aSbrd  ciy?ita11ine  spe- 
cimens.  On  Ihe  promonlory  of  Kertz,  in  the  Black  Sea,  it  has  been  found  in  large 
indislinet  cryslals.  occupyiag  the  ioterior  of  shells.  The  eanhy  variely,  which  is 
soiaelimeK  known  under  the  name  of  bhie^irvn  or  nalivt  Pmisian  blue,  occars  In 
Oreenland,  Slirla,  Carintbia,  Corawall,  &c.  Tbe  Aiable  varieiies  have  been  dia- 
covered  in  bog  iron  ore  in  scTeral  peal  swainpc,  lo  the  Shelland  Isles ;  at  Balla^b,  in 
ibe  Isle  of  Man,  accompanied  with  animü  matter,  partlctilarl;  Ihe  homs  of  elli  and 
deer.    Ii  haa  aiso  been  mel  with  in  a  soft  fiiable  cuy  near  an  old  slanghier  bonse, 
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▼hich  was  removed  for  the  foundation  of  the  west  bridge  at  the  foot  of  the  Castle 
rock,  ELdinburgh,  indicating  no  veiy  remote  origin. 

Fine  translucejit  crystals  of  Vivianite,  presenting  a  dark  blne  color,  are  met  with 
at  Iinle3rtown,  New  Jersey. 

At  AUentown,  Monmouth  Co.,  N.  J.,  it  occors  in  considerable  abandance,  both 
crystallized  in  nodules  and  earth^,  imbedded  in  bog  iron  ore,  and  associated  with 
clays.  It  often  fills  the  interior  ot  belemnites  and  gryphites,  in  the  ferruginous  sand 
fonnation. 

The  Hue  iron  earth,  or  earthj  yariety  of  this  species,  contains 

Klaprotb,  (Beit.  !▼.  190.)  Brmodw,  (Schweif.  Jahrb.  i.  97.) 
Phosphoric  Acid                     32*0  30-^ 

Protoxyd  of  Iron  47*5  43*775 

Water  90*0  25000 

Alumina  0*700 

SiUca  =99*5.  0*025=99*820. 

Its  color  is  at  first  grayish- white,  bot  becomes  blne  on  ezposnre  to  the  air :  it  soils 
slightly,  and  has  a  somewhat  harsh  feel. 


ANGLARITR    Arealus  diteroens. 

Ami.  dM  MIdm,  Xn.  303.    M ulllcit«,  Tkomtnt  Min.  L  453.    Diphoirphatc  of  Iron. 

224.  In  fibrous  masses  and  radiating  needles ;  also  in  cylindrical 
masses,  consisting  of  a  con^ries  of  small  needle-form  crystals,  ra- 
diating from  the  centre  of  tne  cylinder. 

G.=l-787,  Thomson;  the  variety  from  Gloucester  Co.,  N.  J. 
Lustre  vitreons.  Streak  lighter  than  the  color.  Color^  gray, 
bluish,  bluish-black,  brown.     Translucent — opaque. 

It  contains,  according  to  Thomson,  Vauqnelin,  and  Berthier, 


Ifulllca  HilL              Hautt  Vienne. 

Anflar. 

Phosphoric  Acid 

2400                       24*8 

28*82 

Protoxyd  of  Iron 

4265                      510 

56  67 

Water 

2500                       150 

14.51 

Protoxyd  of  Manganese 

90 

Grains  of  sand 

7  90=99*55,  T.  —=99*8,  V. 

=100,  B. 

It  fuses  before  the  blowpipe  into  a  black  globule.    In  the  matrass,  it  yields  water. 

Obs.  This  species  occurs  at  Anglar,  in  the  Haute  Vienne ;  also  at  MuUica  Hill, 
Gloucester  Co.,  r^.  J.,  in  bluish-black  cylindrical  masses,  composed  of  divergent  fibres 
or  acicular  cryistals. 


CARPHOSIDERITE. 
Karphotiderit«,  BrtitUmpt.    Brewiter'i  JoarnaJ.  VlII.  181. 

225.  In  reniform  masses. 

H.=4 — 4-5.  G.=2-6.  Lustre  resinous.  Streak  imchanged| 
glimmering.     Color  pale  and  deep  straw-yellow.     Feel  greasy. 

It  contains  Oxyd  of  Iron,  Phosphoric  Acid,  and  Water,  with  small  quantities  of 
Manganese  and  Zinc.  It  dissolves  readily  in  borax,  and  fuses  with  biphosphate  of 
soda  into  a  black  scorta. 

Obs.  This  species  was  first  distinguished  by  Breithaupt,  among  some  Greenland 
specimens.    It  resembles  Oxalate  of  iron.    Its  name  alludes  to  its  straw-yellow  color. 
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PYROSMALITE.    Auauji  kbombohsmus. 
Prrodffl«Ilt,  L,   Permaritt*,  JT.   HexagoM]  Pyronitlltt-Mica,  Breit. 

226.  Primary  form :  a  rhombohedron.  Secondary  form :  a 
hexagonal  prism,  fig.  114,  PI.  IL,  also  the  same  solid  with  the  al- 
temate  terminal  edges  replaced.  Cleavage  perfect,  perpendicular 
to  the  vertical  axis.     It  also  occurs  massive. 

H.=4— 4-6.  G.=3-81,  Hisinger.  Lustre  of  a,  the  terminal  face 
of  the  hexaffonal  prism,  pearly ;  of  other  planes,  less  so.  Streak 
paler  than  the  color.  Color  pale  liver-brown,  passing  into  gray 
and  pistachio-ffreen ;  usually  brown  extemally,  and  light-greenish- 
yellow  internally.  Practure  uneven,  rather  splintery.  Somewhat 
Drittle. 

According  to  Hisinger  and  Berzelios,  ( Afhand.  iv.  317,)  it  consists  of 


SiUca 

35-850 

Peroxyd  of  Iron 

35-480 

Sesquozyd  of  Iron 

23444 

Chlorine 

3760 

Water 

3.600 

Lime 

1210=103-344. 

It  becomes  leddish-brown  in  the  blowplpe  flame,  and  emits  copions  fnmes  of 
muriatic  acid.  In  a  strong  heat  it  fuses  into  a  black  slag,  which  at  last  becomei 
a  round  globule,  attractable  by  the  magnet.  With  borax  it  fuses  readily,  and  pre- 
sents  the  appearances  characteristic  of  iron  and  mangancse.  It  dissolves  in  muri- 
atic acid,  leaving  a  small  residuum  of  silica. 

Obs.  Pyrosmalite  has  been  found  only  at  Bjelkegruvan,  one  of  the  iron  mines  of 
Nordmark,  in  Wermeland,  Sweden,  where  it  is  associated  with  calc  spar,  p3nroxene, 
apophvliiie,  and  magnetic  iron.  A  crystal  from  this  locality,  in  the  museum  at 
Stockholm,  is  nearly  an  inch  in  diameter  and  one  and  a  qua'rter  inches  long,  and 
weighs  five  and  a  half  ounces ;  ils  form  is  a  six-sided  prism.  The  other  secon- 
dary  form  glven  above,  is  presented  by  a  crystal  in  the  cabinet  of  Mr.  Heyer,  of 
Dresden. 


CRONSTEDTITR    AasALUs  foluceus. 

Rhombohedral  Ifelanfr-lfica,  M.     Cronctedtite,  SUinmann.     Hydroui  BIlicate  of  Iron,  Tkom. 

^i3!T.  Primary  form :  a  rhombohedron.     Occurs  in  hexaffonal 

Srisms,  tapering  towards  their  summit,  or  adhering  laterally ;  also  in 
iverging  groups,  reniform,  and  amorphous.     Cleavage  highly  per- 
fect, parallel  to  a,  or  the  base  of  the  prism. 

H.=2-5.  G.=3-348.  Lustre  brilliantly  vitreous.  Streak  dark 
leek-green.  Color  brownish-black.  Opaque.  Not  brittle.  Thin 
laminae  elastic. 

Steinmann,  (Schweigger's  Jahrbuch,  ii.  69,)  obtained  for  its  composition, 
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Var.  CronttedUte. 


Silica  22-453  22*63 

Protoxyd of  Iron  58853  67*61 

Water  10-700  10*70 

Protoxyd  of  Mang.  2-885  3*83 

Magnesia  5078=99*968,  S.  3-25=98-21,  S. 

Before  the  blowpipe  it  froths  a  liule,  bnt  does  not  melt.  With  borax  it  afibrds  a 
hard  black  opaque  oead.  When  in  the  State  of  powder,  it  gelatinizes  in  concentrated 
mnriatic  add. 

Obb.  It  accompanies  hydrate  of  iron  and  calc  spar,  in  veins  containing  silver 
oreS|  at  Przibram,  in  Bohemia.  It  occurs  also  at  W heal  Maudlin,  in  Cornwall,  in 
diverging  groops ;  also  with  quartz  and  magnetic  pyrites,  at  the  mines  of  Conghonas 
do  Campo,  in  Brazil. 

CHLOROPAL. 

Btmkardi  and  Brandet^  Bchweigg^r*»  Jahrbuch,  V.  39. 

228.  Massive ;  structure  impalpably  granulär ;  earthy. 

H.=3 — 4.  G.=l*727 — 1*870 ;  earthy  varicties,  the  second  a  con- 
choidal  specimen ;  2-105,  Thomson,  a  Ceylon  chloropal.  Color 
greenish-yellow  and  pistachio-green.  Opaque — subtransparent. 
Fragile.    Practure  conchoidal  and  splintery. 

It  contains,  according  to  Bernhardi,  Brandes,  and  Thomson,  (Min.  i.  464.) 

HuDgary.  Hungarf.  Ceylon. 

SiUca  46  4500  5300 

Protoxyd  of  Iron     33  3200  Peroxyd  2604 

Magnesia  2  200  1*40 

Alumina  1  0*75  ISO 

Water  18=100,  B.&B.       20*00t=99-75,B.&B.  18-00t=100*24,  T. 

Infnsible  before  the  blowpipe,  but  blackened  and  rendered  opaque.  With  carbon- 
ate  of  soda  it  forms  a  clear  glass,  exhibiting  some  red  points.  With  borax  it  fuses 
into  a  clear  glass,  having  no  red  points. 

Obs.  The  minerai  analyzed  by  Thomson,  differs  essenlially  from  the  specimens 
from  Ungh  warin,  Himgary.  The  latter  are  described  as  breaking  readily  into  a 
kind  of  parallelopiped,  the  upper  end  and  two  adjoining  lateral  edges  of  which, 
have  the  opposite  magnetic  pole  from  the  lower  end  and  tne  other  two  edges.  The 
Ceylon  variety  appeared  to  Thomson  to  be  destitute  of  this  pcculiarity. 

Closely  allied  to  this  species  is  the  green  Iran  earthy  Grüne  Eisenerde,  of  Werner. 
It  occurs  in  reniform,  botryoidal,  and  globular  masses,  presenting  an  impalpably 
granulär  structure.  Düstre  resinous.  Streak  yellowLsh-gray.  Color  siskin-green, 
passing  into  black  and  yellow.  Briule.  It  becomes  brown  and  black  before  the 
blowpipe,  but  does  not  melt :  it  is  not  dissolved  in  nitric  acid.  It  has  been  observed 
at  Schneeberg,  in  Saxony,  and  in  the  HoUerterzing,  in  the  county  of  Sayn. 

SIDEROSCHISOLITE. 

Wtnekingk.  PoggendorTi  Annalen,  I.  387.  Cbamniaita,  Bertkur^  Ann.  des  Minet,  V.  .193.  Hy- 
droui  Didlicaie  of  Iron,  Thomtii. 

229.  In  very  minute  crystals ;  also  massive. 

H.=2 — 3.  G.=3 — 3*4.  Lustre  splendent ;  sometimes  earthy, 
when  massive.  Streak  leek-green,  greenish-gray.  Color  pure 
velvet-black  when  crystallized  ;  dark-greenish-gray.     Opaque. 

According  to  Wemekingk  and  Berthier,  the  crystallized  and  massive  rarieties 
contain. 
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W«ier 

CirboaUe  of  Lime 

Cubonale  of  Magnes 


=103-3,  W. 


144 

1-3=99^4.8. 


Tkcoa  TUieÜa  ue  (herefore  each  a  kydrotu  ütüieaU  of  in»,  ud  differ  ttaV;  in 
tte  prayoiUon  or  water.  Healed,  ii  ai  firal  becomes  black  and  magnelic ;  aflerwards 
jl  chuges  xo  an  ochre-red.  In  a  gXass  inbe,  water  is  evolved.  Il  forms  a  jelly  with 
Btonatk  acld.  The  massive  rarietr,  Chamoisiie,  effervrsces  wilh  acid.<,  an  accuunC 
of  ibe  eaitwnate  of  lime  with  which  ii  is  mixed.  The  Solution  obtained  with  ihe 
crfMBllioe  rarie^,  ddeioschisolite,  in  gieenish-yellov. 

Ow.  Crystalliied  specimens  occur  in  cavities  of  magnetic  pyrites  and  sparry 
iioo  ore  in  nnall  crystals,  at  Cooghonas  do  Campo,  in  Brazil.  Chamoisiie  occuis 
in  bedi  of  smaJl  extent,  in  a  limestone  mounlain,  abonndiag  in  ammonites,  al  Cha- 
Boisin,  in  tlie  Valais. 

KONTRONITE. 

Aio.  da  eil.  XU  VI.  ßtriUrr. 

230.  Stracture  like  clay.  Color  pale-straw  or  canary-yellow, 
gieenish.  Opaque.  Peel  unctiious;  tender.  Affords  an  odor, 
wheu  breathed  on.  Flattens  and  grovs  lumpy  under  the  pestLe. 
Polished  by  &ictioii. 

b  ccuttliu  SUica  44,  Peroxjd  of  Iron  39,  Alomina  3-6,  Magnesia  S-I,  Waier  18'7, 
Clay  l'S.  Inunecsed  in  water,  it  disengages  air,  becomes  xabtranslucenl,  and  in- 
creases  in  weigbL  SUghtly  heated,  it  loses  iis  waler,  and  assnmes  the  color  of  red 
{unrd  of  iron.  Ii  Is  readily  acied  on  by  muriatic  acid,  and,  in  pari,  is  gelatinized. 
Caicioed,  tt  becomes  senvibiy  magnetic. 

Ow.  Occon  in  leniform  masses,  seldom  larger  tban  the  fist,  ainong  Ibe  manga- 
sne,  in  the  airoodlsMinenf  of  Nontron,  in  France. 

Ck»«ly  allled  to  this  species,  is  the  Pingnüe  ol  Leonhaid,  of  wbich  Ihe  fbUowing 
Isadescription: 

MassiTc.  iMitn  slightly  resinous.  Stnak  lightei  thaa  the  color  Colirr  siskin 
and  oil-green.  Does  not  adbere  to  the  longue,  and  emits  a  feeble  argillaceous  odor 
wben  Struck.    Bitremely  soft,  resembling  new  made  soap. 

Il  contain»,  accordiog  lo  Kerstan,  Silica  369,  Oxyd  of  Iron  35-6,  Alumina  I'8, 
Bfägneaia  0-46,  Oxyd  ofMauganese  0-14,  Water  35' 10. 


COBALT  BLOOM.    CoBiLTn. 


■Il-Illu,  JW.    Dlnamoiu  Eaclu-Bilaldi,  B^id.    Pikmule  R*d  Ciitan,^.    Kai 
■BhlaärColialt.    CoImIiHIm.    DUna^ua  of  Cobatt,  Tk».    Cotalt  blatba,  B 


331.  Primaryform :  a  rieht  rhomboidal  prismj 
Secondary  form :  a  crystaT  from  Schneebere ; 
M :  6=149°  12',  e  ;  e=ll8°  23,  T  :  e=15B°  5-,  T : 
«'=1270  6',  «  :  e=130°  KV,  C :  c'=94°  12*.  Sur- 
fece  P  and  T  vertically  striated.  Cleavage  par- 
allel to  P  highly  perfect,  scarcely  visible  parallel 
to  M  and  T.  Perfect  crystals  of  this  minerai  are 
always  very  minute.  The  imperfectly  crystal- 
line  rarieties  present  g-iobulax  and  reniform 
shapes,  having  a  drusy  surface,  and  a  columnar 
siructure ;  ihe  columnar  particles  are  sometimes 
stellularly  divergent,  and  thus  compose  a  granu- 
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lar  yariety.    It  also  occnrs  as  a  powder  coating  other  minerals,  and 
then  constitutes  what  is  sotnetimes  called  cobalt  crust. 

H.=1'6 — 2 ;  the  lowest  degree  upon  P.  G.=2-948.  Lustre  of 
P  pearly,  especially  of  the  cfeavage  face ;  of  other  faces,  adaman- 
tine,  inclining  to  vitreous.  When  it  is  an  incrustation  on  other 
substances,  its  lustre  is  common  ly  duU  and  earthy.  Streak  a  little 
paler  than  the  color.  Color  crimson,  and  peach-blossom-red,  some- 
times  pearl-gray,  or  greenish-^ay.  The  red  tints  incline  to  blue, 
if  Seen  in  a  direction  perpendicular  to  P.  The  powder  of  the  dry 
pulverized  mineral  has  a  deep  lavender-blue  tinge,  which  is  not  the 
case  when  crushed  in  water.  Transparent — subtranslucent. 
Fracture  not  observable.  Thin  laminae  flexible  in  one  direction. 
Sectile. 

According  to  Bucholz,  (Gehlen's  Journ.  2d  ser.  ix.  314,)  cobalt  bloom  contains 
Arscnic  Acid  37*9,  Oxyd  of  Cobalt  392,  Water 22*9.  Darkens  per  se  in  ihe  blow- 
pipe  flame,  and  emits  copious  arsenical  fames ;  in  the  reducing  name,  it  fuses  into  a 
globale  of  arsenid  of  cobalt.  With  borax,  and  other  fluxes,  it  yields  a  fine  blue 
glass. 

Om.  It  occnrs  at  Schneeberg,  in  Saxony,  in  micaceous  scales,  stellularly  aggre- 
gated.  Brilliant  specimens,  consisting  of  minute  aggregated  crystals,  are  met  wiUi 
at  Saalfield,  in  Thuringia;  and  at  Riegelsdorf,  in  Hessia.  The  earthy  peach-blossom 
rarieties  have  be«n  oteenred  in  Daaphiny ;  in  Comwall ;  at  the  lead  mine  of  Tyne 
Bottom,  near  Al^n,  in  Cnmberland.  A  perfectly  green  variety  occnrs  at  Platten, 
in  Bohemia,  and  sometimes  red  and  green  tinges  hare  been  obsenred  on  the  same 
crystai. 

Cobalt  bloom,  when  abnndant,  is  valnable  for  the  mannfacture  of  smalt.  This 
species  resembles  red  antimony,  and  capillary  red  copper  ore.  From  both  of  these 
minerals,  however,  the  effects  ander  toe  blowpipe  readily  distiu^oish  it.  More- 
over,  the  color  of  the  Ibrmer  is  more  sombre,  orthe  latter,  more  bnlliant  than  cobaU 
bloom. 


WHITE  LEAD.    Cronalits  rhombicüs. 
DiprlMBttk  Lead-Bvyte,  M.    WbiM  Lead  Or«.    Blei  Erde,  Wtm. 

232.  Primary  form :  a  right  rhombic  prism ;  M :  M=117°  13', 
and  62°  47^    Secondary  fcrnns :  both  from  Johangeorgenstadt. 

2 


M :  e=12(P  24'.   M :  ?=150o,  a :  a=140°  15',  and  39°  45^,  e :  o'« 

29 
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146°  2(y,  c :  a=109o  53^.  dcarog^e  parallel  toMoftenperfect.  Com- 

Eound  crystals :  several  of  these  forms  are  figured  in  PI.  IV.,  and 
ave  already  been  fully  described  in  §  76.  Imperfect  crystaUiza- 
tiaiis :  rarely  fibrous ;  frequently  granularly  massive  and  impalpable. 
H.=3 — 3-5.  G.=6-465 — 6-480.  Lustre  adamantine,  inclining 
to  vitreous  or  resinous ;  sometimes  pearly.  The  fonner  is  some- 
times  metallic,  if  the  colors  are  dark.  Streak  white.  Color  white, 
gray,  grayish-black,  sometimes  tinged  biue  or  green  by  some  of  the 
salts  0?  copper.  Transparent — subtranslucent.  Fracture  conchoi- 
dal.     Very  brittle. 


Its  compositioii  is  as  foUows : 

Carbonic  Acid 
Protozyd  of  Lead 
Water 


LeadhiUs. 
1600 
8200 
2-00=100,  Klaproth. 


Before  the  blowpipe,  it  decrepitales,  bexjomes  vellow,  then  red,  and  finally,  with 
care,  a  globale  of  lead  may  be  obtained.  It  dissolves  readily,  and  with  efiervescence 
in  dilute  nitric  acid. 

Obs.  LeadhiUs  and  Wanlockhead  are  among  the  finest  localities  of  this  mineral. 
At  these  places  it  occurs  with  other  ores  of  lead  in  transition  slate.  Beautifiil  crys- 
tals  are  met  with  at  JohangeorgeAstadt ;  at  Nertchinsk  and  Beresof,  in  Siberia ;  near 
Bonn,  on  the  Rhine ;  at  Clausthal,  in  the  Hartz ;  at  Bleiberg,  in  Carinthia ;  and  at 
Mies  and  Przibram,  in  Bohemia.  In  England,  it  has  been  ot^rved  at  Aiston  Moor, 
Keswick,  and  particularly  in  Comwall,  where,  in  the  nüne  of  St.  Minvers,  it  occurs 
in  ezceedingly  delicate  crjrstals.  Opaque  pseudonomorphs,  imitative  of  crystals  of 
Anglesite  have  been  met  with  at  LeadhiUs. 

I^ne  crystals  have  been  obtained  at  the  Perkiomen  lead  mines,  near  Philadelphia. 
It  also  occurs  at  Valle's  Diggings,  Jefierson  Co.,  Missouri,  and  in  small  quantities, 
principaUy  as  an  incmstation,  at  Southampton,  Mass.  The  lead  mines  of  St.  Law- 
rence Co.,  N.  Y.,  contain  mach  of  this  ore,  where  it  has  been  formed  by  a  decompo- 
sition  of  me  galena  \  it  has  not  been  observed  there  in  a  crystalline  State. 


CORNEOUS  LEAD.    Cronalus  aüADiuTus. 
Bracbjrtypous  Lead-Baryte,  M.    Murio-Carbonate  of  Lead.     Chloro-Carbonate  of  Lead,  Tktmicik. 

233.  Primaryform :  a  right  Square  prism.     Secondary  f<^ms : 
similar  to  figs.  53  and  61,  PL  I. ;  and  also  com- 
binations  of  the  two.    M :  e=135° ;  also  the  an- 
nexed  figure.     Cleavage  parallel  to  M. 

H.=2-76 — 3.  G.=6— 6-1.  Lustre  adaman- 
tine. Streak  white.  Color  white,  gray,  and 
yellow.  Transparent — translucent.  Rather 
sectile. 

According  to  Klaproth's  analysis,  (Beitrage  iii.  141,)  it  contains 

Lead  3917 

Chlorine  13-56 

Protoxyd  of  Lead  43-33 
Carbonic  Acid  8-51=104-56 

Before  the  blowpipe  it  melts  readily  into  a  yellow  globule,  which  on  cooling  be- 
comes  white  and  crystalline.    On  charcoal,  lead  is  obtained. 

Obs.  The  localities  of  this  rare  mineral  are  Matlock,  in  Derbyshire;  Hausbaden, 
near  Badenweiller,  in  Germany ;  also  Southampton,  Mass.,  in  the  United  States.  At 
each  of  these  localities,  it  accompanies  other  ores  of  lead. 
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COTUNNITK    Cbonalüs  Veattunds. 
CotttüBia,  MantUMi.    Cotttimite,  F«»  KohM.    Chlorid  of  Lead,  Tk^mi^n. 

234.  In  acicular  crystals. 

May  be  scratched  by  the  nail.  Imstre  adamantine ;  inclining 
to  silky  or  pearly.    Streak  white.     Color  white. 

According  to Berzelius, it  contains  Chlorine  2548,  and  Lead 74*53,  and  is,  there- 
fore,  a  simple  Chlorid  of  Lead. 

It  fnses  readily  in  the  flame  of  the  blowpipe  and  colors  the  flame  blue,  glving  off 
white  rapors,  which  condense  on  the  charcoal.  With  carbonate  of  soda  it  yields  a 
globale  of  lead.    It  dissol  ves  in  about  27  times  its  weight  of  cold  water. 

Obs.  This  mineral  was  observed  by  Monticelli  and  Covelli,  in  the  crater  of 
Mount  Yesayius,  aller  the  eruption  of  1822.  It  was  accompanied  with  chlorid  of 
jtodiam.  and  chlorid  and  sulphate  of  copper.  It  was  namea  in  honor  of  a  distin- 
gnishea  medical  man  at  Naples. 


CERASITE.    Cronalüs  peritomüs. 
PerftMiMnif  Lead-Baiyte«  M.   Murlate  of  Lead.    Diehlorid  of  Lead.    Berzellte,  Levy.    Keraafta. 

235.  Primary  form :  ä  right  rhombic  prism;  M  :  M=102°  27^ 
It  occurs  in  masses,  having  a  columnar  structure,  often  radiated, 
and  admitting  of  a  highly  perfect  cleavage  parallel  to  M. 

IL=2-5 — ^3.  G.=7 — 7-1.  Ltistre  pearly  upon  cleavage  faces. 
Streak  white.  Color  white,  with  a  tinge  of  yellow  or  red.  Feebly 
translucent— opaque. 

It  is  compoued,  according  to  Berzelius,  of 

Lead  832 

Chlorine  13*77 
Carbonic  Acid  103 

Silica  1-46 

Water  0-54=100, 

and,  therefore,  consists  of  2  atoms  of  lead  and  1  atom  of  chlorine. 

It  decrepitates  slightly  under  the  heat  of  the  blowpipe,  and  readily  fuses,  producing 
a  globale  of  a  deeper  yellow  color  than  the  original  specimen.  On  charcoal,  lead 
may  be  obtained.  Treated  with  peroxyd  of  copper  and  salt  of  phosphorus,  the  flame 
assmnes  an  intensely  blue  color. 

Obs.  This  rare  mineral  occurs  at  the  Mendip  Hills,  in  Somersetshire,  on  earthy 
black  manganese.    Its  name  is  derived  irom  «cpa;,  ho^rn. 

LEIADHILLITR    Cronalüs  acrotomus. 
Azotomoufl  Lead  Baryte,  M.    Salphato-Tricarbonate  of  Lead.    Rhomboidal  Carbonate  of  Lead, 

236.  Primary  form:  an  acute  oblique 
rhombic  prism;  P :  M=89°  36^,  or  its 
Supplement  9(P  24',  and  M  :  M=69o  4(y, 
or  its  Supplement  120°  2(y.  Secondary 
forms :  the  annexed  figure  is  placed 
with  a  side  lateral  edge  towards  the  observer.  The  plane  c  trun- 
cates  the  front  lateral  edge.  The  lettering  of  the  planes  will  show 
their  respective  situations.  A  few  of  their  interfacial  angles  are  as 
follows ;  M :  M=120o  20^,  P :  M  (tbe  firont  plane  M)  =9(P  24',  P :  M 
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(M  to  the  right)  =89°  36^,  M :  c=119o  6(y.     Cleavage  perfect  par- 
allel to  P,  in  traces  in  the  direction  of  M  and  e. 

H.=2-5.  G.=6-2 — 6-5.  Lustre  pearly  on  the  basal  plane ;  in 
other  parts  resinous,  somewhat  adamantine.  Streak  white.  Color 
white,  passing  into  yellow,  green  or  gray.  Transparent — ^translu- 
Cent.    Conchoidal  fracture  scarcely  observable.    Kather  sectile. 

Its  constituents,  as  determlned  by  Berzelias,  are 

Carbonate  of  Lead  71*1 

Solphate  of  Lead  aOO-^lOM. 

It  therefore  contains  three  atoms  of  the  fonner  to  one  of  the  latter. 

Before  the  blowpipe,  It  intnmesces  at  first,  and  then  tums  yellow ;  bnt  retarns  to  a 
white  color  on  cooUng.  It  efiervesces  briskly  in  nitric  acid,  and  leaves  a  white  pre- 
cipitate. 

Obs.  This  ore  has  been  principally  fonnd  at  Leadhills,  associated  with  other 
ores  of  lead,  in  a  vein  traversing  gray-wacke :  Grenada  is  also  stated  to  be  a  locality 
of  it.  The  crystals  seldom  ezceed  an  inch  in  length,  and  are  commonly  smaller. 
The  Compound  forma  are  very  complex. 


DYOXYLITE.    Csonalus  plkzilm. 
Prifmatoidal  Lead-Bvyte,  JV.   Bapliato -Carbonate  of  Load. 

237.  Primary  form:  an  oblique 
rhombic  prism  ;  M  :  M  =  Secondary 
form:  Plane  M  is  usually  rounded,  and 
the  crystals  a^g^egated  lengthwise  and 
seldom  distinct.  Cleavage  parallel  to 
the  shorter  diagonal;  Laminas  flexible 
like  gypsum. 

H.=2 — 2-6.  G.=6-8 — 7.  Jjustre  pearly  upon  the  perfect  face  of 
cleavage ;  on  other  parts  adamantine,  inclining  to  resinous.  Streak 
white.  Color  greenish-white,  pale-yellow  or  gray.  Transparent 
— ^translucent. 


Its  constituents,  according  to  Brooke,  are  Carbonate  of  Lead  46*9,  and  Solphate  of 
Lead  53*1.  It  foses  before  the  blowpipe  into  a  globale,  which  is  white  od.  cooling. 
It  dissolves  in  nitric  acid,  bat  withoat  a  perceptible  effervescence. 

Obs.  It  occors  at  Leadhills,  with  other  ores  of  lead.  A  massive  variety  has  of 
late  been  observed  in  Siberia. 


ANGLESITE.    Cronalui  Angleseanub. 
Piifmatlc  Lead-Baiyte,  Jt.   BalphaU  of  Laad.    Laad  Vitriol. 

238.  Primary  form:  a  right  rhom- 
bic prism;  M:M=103O49'.  Seconr 
dary  form:  M  :  c=141^  64',  M  :  e= 
128°  6^,  P :  a=140o  36^,  P :  e=116^  4(y, 
P  :  c  or  6=90°.  Cleavage  parallel  to 
M  and  P,  but  interrupted.  The  planes 
M  and  e  are  often  vertically  striated, 
and  a,  horizontally.   Imperfeei  arys^ 


BARTTINSA.  8S9 

taUizatums :  Lamellar  and  granulär  varieties  of  various  sizes  of 
individuals,  are  of  firequent  occurrence. 

H.=2-75— 3.  G.=6-269— 6-298.  Lustre  highly  adamantine  in 
some  specimens,  in  others,  inclining  to  resinous  and  vitreous. 
Streak  white.  Color  white,  tinged  yellow-gray,  green  and  some- 
timesblue.  Transparent — opaque.  Fracture  conchoidal,  Yery 
brittle. 

It  contaiss,  according  to  Klaproth.  (Beitrage,  iii.  1G3,)  Stromeyer,  (Hofiman's 

Handbuch,  iv.  43,)  and  Thomson,  (Min.  i.  569,) 

LeadhUlt. 

Solphnric  Acid  25  75  960191  35-655 

Protoxyd of  Lead  7050  72-9146  74045 

Protoxyd  of  Iron  0-1151  

Protoxyd  of  Manganese     0*1654  

Water  2  25=98  5,  K.    0-1242=99  3384,8.     0-300=100,  T. 

It  is.  therefore,  a  simple  solphate  of  lead. 

In  toe  flame  of  a  candle  it  decrepitates,  and  fireqnently  assomes  a  slightlr  reddish 
tinge  on  the  sorfkce.  In  powder,  it  melts  in  the  blowpipe  flame  into  a  wnite  siag, 
which  jdelds  metallic  lead  by  the  addition  of  carbonate  of  soda. 

Ob8.  This  ore  of  lead  results,  in  many  instances,  from  the  decomposition  of  ga- 
lena.  At  JLeadhills  it  freqnently  occurs,  occupying  the  cubical  cavities  of  galena, 
or  is  disp<»ed  on  the  snrface  of  this  ore.  This  locaiity,  and  also  Wanlockhead,  af* 
Ibrd  large  and  beantiful  crystals  of  this  minenü,  some  of  which  are  transparent,  of  a 
tabular  form,  and  are  several  inches  in  diameter.  Pary's  mine,  in  Anglesea ;  Mel- 
lanoweth,  in  Comwall ;  Clausthal  and  Zellerfeld,  in  the  Hartz ;  Badenweiler,  in 
the  Brisgau,  are  other  localities.  Small,  but  extremely  perfect  transparent  crystals 
have  been  brought  from  Fondon,  in  Grenada.  The  massive  varieties  are  met  with 
in  Siberia,  Andalusia,  and  Aiston  Moor. 

In  the  United  States,  no  very  beautiful  crystallizations  have  been  obtained.  It, 
however,  occurs  in  the  Missouri  lead  mines,  and  also  in  the  lead  mine  at  Southamp- 
ton,  Mass.,  and  at  the  Walton  gold  mine,  Luzerne  Co.,  Ya. 


HEDYPHANE.    Cronalüs  AMORPmTs. 

239.  Occurs  in  amorphons  masses  traversed  by  numerous  fis- 
sures  ;  also,  according  to  Breithaupt,  in  short  hexa^nal  prisms. 

H.=3-5 — 4.  G.=6-46 — 5-493.  Lustre  adamantine;  sometiines 
subresinous.  Streck  and  Color  white,  or  grayish-white.  Trans- 
lucent. 

Its  composition,  according  to  Kersten's  analysis,  (Ann.  de  Ch.  et  de  Ph.  xlvüi. 
178,)  is  as  foUows, 

Protoxyd  of  Lead  52*950 

Lime  14034 

Chlorine  2-029 

Arsenic  Acid  22*780 

Phosphoric  Acid  8*207=100. 

It  fuses  before  the  blowpipe  into  an  opaque  globule,  which  does  not  crystallize  on 
cooling.  It  tingea  the  flame  f^eenish-blue,  without  producing  anv  oaor.  With 
salt  of  phosphoms  it  froths  and  gives  out  the  odor  of  muriatic  acid.  Globules  of 
lead  are  obtained  when  fused  on  charcoal,  and  white  arsenical  fnmes  are  ziven 
off.  A  scona  remains,  which  is  not  reducible  in  the  interior  flame,  but  crystallizes 
an  cooling. 

Obs.  It  occurs  at  Longbanshyttan,  in  Sweden,  associated  with  brown  gameC  and 
manganese  spar.    Its  name  is  derived  ^f,  sweet^  and  ftuvuv,  to  appear. 


290  DE8CRIPTIVB  MINBRALOOT. 


PLUMBO-RESINITE.    GftONALUi  RxaonpoBMU. 

Besalitminatt  of  Leid,  Tümwmi.  Plombgomm«.  BMfamml,  ^f  tke  0§nuau*  Piumbo-gum- 
rnUit. 

240.  Aggregations  of  columnar  particles  presenting  extemally 
reniform  or  ^lobular  shapes ;  also  impalpable. 

H.=4 — 4'0.  G.=6-3 — 6*4.  Lustre  resinous.  Streak  white. 
Color  yellowish  and  reddish-brown  ;  also  yellowish-white.  Trans- 
lucent.  Resembles  in  color  and  appearance  gum-arabic.  Frtzcture 
conchoidal. 

Berzelius  and  Dafr^noy  obtained  the  following  as  its  constituents : 

Protoxyd  of  Lead  40*14  37*51 

Alumixia  3700  3423 

Water  18*80  1614 

Sulphurous  Acid  0*90  

Lime,  Ox.  of  Iron,  and  Mang.     1*80  Phos.  Lead    7*80  (from  the  gangae.) 

SUica  0-60-98-54,  B.  2*  11^=97-79,  D. 

A  quick  application  of  the  heat  of  the  blowpipe  produces  decrepitation,  and  it  soon 
parts  with  the  water  it  contains,  bot  does  not  fuse.  On  charcoal  it  forms  an  enamel, 
like  some  of  the  zeolites,  without  fosing.  With  borax  a  colorless  glass  is  obtained ; 
a  rednction  of  the  ore  is  not  efiected.  Concentrated  hydrochloric  acid  decomposes 
the  powdeied  plnmbo-resinite. 

Obs.  It  occors  in  clay  slate,  at  Hnelgoet,  near  Poollaouen,  in  Briitany,  asso- 
ciated  with  galena,  blende,  iron  pyrites,  and  pyromorphite ;  also  in  a  lead  mine 
near  Beaujeu.    It  resembles  some  varieties  of  mammiUated  blende. 


PYROMORPHITE.    Cronalüs  hexagonüs. 

ftbombohedral  Lead-Baryte.    Phosphat«  of  Lead.     Brannblders,  Grunbleien,   Wem.ukd  Hoff, 
Tnublenblel,  Hmu.   Araeuat«  of  Lead.    Mimettne. 

241.  Primary  form :  the  regulär  hexagonal  prism.  Secondary 
form :  fig.  125,  PI.  H.  M :  ^=160°,  M :  6=131°  46^  P :  6=138°  16^ 
Cleavage  in  traces  parallel  to  M.  M  commonly  horizontally 
striated.  Imperfect  crystallizations :  globular,  reniform,  and  bo- 
tryoidal  forms,  having  an  internal  columnar  structure  ;  also  fibrous 
and  granularly  massive  grains  strongly  coherent. 

Tne  identity  in  the  crystallization  of  the  phosphate  and  arsenate 
of  lead,  requires  their  union  in  the  same  species.  In  the  farther 
description  of  them,  however,  it  is  preferred  to  treat  of  them  sep- 
arately.  They  may  be  distinguished  as  variety  1,  speciosus  ;  and 
variety  2,  alliaceus. 


PYROMORPHITR    Cronalüs  hexagonüs.    Var.  speciosus. 

H.=3-6 — 4.  G.=6-5871 — 6-915,  according  to  Thomson.  Lustre 
resinous.  Streak  white,  sometimes  yellowish.  Color  green,  yel- 
low-brown,  of  different  shades ;  sometimes  fine  orange-yellow,  ow- 
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inff  to  an  intermixture  with  Chromate  of  lead.    Subtransparent — 
swDtranslucent.    Fracture  subconchoidal,  uneven.     Brittle. 

Its  compositon  is,  accordiog  to  Kersten,  (Ann.  de  Ch.  et  de  Ph.  xlviii.  I57|) 


Protox.  Lead 
I«iine 
Chlorine 
Phosphoric  Acid 

72-17 

6-47 

2-00 
1936=100. 

75-830 

3-711 

3-110 
I8-349:=I00. 

}th,  (Beit.  üi.  146,) 

Protox.  of  Lead 
Muriatic  Acid 
Peroxyd  of  Iron 
Phosphoric  Acid 

78-58 
165 

19-73=99-96. 

78-40 

170 

0-10 
18-37=98-57 

The  first  analysis  by  Kersten,  was  of  a  specimen  belonging  to  the  yariety  poljr»- 
phoerite,  being  in  small  spheres  of  a  brown  color,  and  was  obtained  in  the  mine  Son- 
nenwirbel, near  Freiberg.  Sp.  gr.=6-092.  The  second  was  a  similar  specimen  (Vom 
Mies,  in  Bohemia.  Klaproth's  first  of  the  above  analyses,  was  performed  on  a  brown 
Phosphate  from  Hael  Groet :  the  second  was  a  siskin-green  phosphate  from  Zschopan. 
Before  the  blowpipe,  ou  charcoal,  it  melts  without  addition,  and  the  globule  on  cool- 
ing,  assiimes  a  poiyhedral  form,  and  a  dark  color.  In  the  redacing  flame,  the  globale 
becomes  bluish.    It  dissolves  readily  in  heated  nitric  acid. 

Obs.  Pyromorphite  occurs  principallv  in  veins,  and  accompanies  other  ores  of 
lead.  Fine  specimens  occur  at  Leadhills  and  Wanlockhead;  at  Poullaouen  and 
Huel  Goet.  in  Brittany ;  at  Zschopau,  and  other  places,  in  Saxony;  in  the  Hartz,  Bo- 
hemia, ana  Hungary. 

The  green  yariety  bas  been  found  in  fine  specimens  at  the  Perkiomen  lead  mine, 
near  Philadelphia,  and  at  the  lead  mine  in  Lenox,  Maine. 


MIMETENE.    Cronalus  hexagonus.    Var.  alluceus. 

H.=2-75 — 3'5.  G.=6-41,  Gregor.  Lu^tre  resinous.  Streak 
white.,  Color  pale-yellow,  passing  into  brown.  Subtransparent — 
translucent.     Sectile. 

It  is  composed,  according  to  WhÖler,  (Pogg.  Ann.  iv.  167,)  who  analyzed  a  speci- 
men from  Johangeorgenstadt,  of 

Protoxyd  of  Lead  67*64 

Arscnic  Acid  2109 
Lead  739 

Chlorine  2-56 

Phosphoric  Acid  132=100. 

It  dissolves  easily  in  nitric  acid.  especially  if  heated.  Before  the  blowpipe,  in  a 
gold  spoon,  it  fuses  into  a  brownish-yellow  mass,  which  does  not  crystalline  exter- 
nally  on  cooling.  On  charcoal,  it  gires  out  copious  arsenical  fumes,  and  afibrds  a 
globule  of  lead. 

Obs.  Fine  specimens  of  this  mineral  occur  at  Huel  Unity,  near  Redruth,  in  Com- 
wall,  and  in  several  other  of  the  Comish  mines ;  also  at  Beeralston,  in  Devonshire. 
At  St.  Prix,  in  the  department  of  the  Saone,  in  France,  it  occurs  in  capillary  crys- 
tals;  at  Johangeorgenstadt,  in  fine  crystals  of  a  yellow  color ;  at  Nertschinsk,  Siberia, 
in  reniform  masses  of  a  brownish-red  color. 
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MOLYBDATE  OF  LEAD.    Cboitalüi  mAUSDALn, 
PynuDldsl  LMd-Baryta,  Jf.    Otlb-bM«n,  ir«m.    Teltow  LMd  Ore.    Bldgtlb,  Hmiu. 

242.  Primary  form:  a  Square  octahedron  ;  A  :  A  (over  a  ter- 
minal edge)=99°  ICK ;  A  :  A  Tover  a  basal 
edge)=131°  SS'.  Secondary  jorrns :  svaA- 
lar  to  fig.  54,  PI.  I.;  also  the  annexed  fig.,  ef 
:  &  (over  basal  edge)=116o  7',  A  :  Bf=l5(P 
46^,  &  :  e''=168o  49^.  Cleavage  very 
smooth  parallel  to  A.  It  occurs  also 
granularly  massive  ;  grains  of  various 
sizes,  and  firmly  coherent. 

H.=2-75— 3.  G.=6-706,  Hatchett; 
6*76,  Haidinger.  Lustre  resinous, 
Streak  white.  Color  wax-yellow,  pass- 
in^  into  orange-jrellow ;  also  siskin-  and 
olive-green,  yellowish-gray,  grayish-white.  Subtransparent — sub- 
translucent.     Frctcture  subconchoidal.    Brittle. 

Its  eonstitnents  are,  according  to  Klaproth,  (Beit.  ü.  275,)  Hatchett,  (Phil.  Trans. 
1796,  p.  233,)  and  Göbel,  (Schweigger's  Jahrbuch,  vii.  71.) 

MolybdicAcid  34-26  3700  40*5 

Piotoxyd  of  Lead  64*42  58*40  580 

Oxyd  of  Iron  308  

Silica  — 08-67,  K.      0*28  =98-76,  H.  =98*5,  G. 

In  the  blowpipe  flame  it  decrepitates  briskly,  and  becomes  of  a  darker  color,  which 
affain  disappears.  On  charcoal  it  fuses  and  is  absorbed  by  it,  leaving  behind  some 
globales  or  metallic  lead.  With  boraz  in  the  exterior  flame,  it  fuses  readily  into 
a  colorless  glass.  In  the  interior  flame,  the  glass  is  transparent,  but  on  cooling,  be- 
comes idl  at  once  dark  and  opaque.  Melts  readily  with  salt  of  phosphonis.  pro- 
dncing  a  green  glass,  when  the  proportion  of  the  mineral  is  small,  bat  black  and 
opaque,  if  large. 

Ob8.  This  species  occars  in  veins  of  limestone  with  other  ores  of  lead,  at 
Schwarzenbach,  Bleiberg,  and  Windish-Kappel,  in  Carinthia.  It  is  also  met  with 
at  Rezbanya,  in  Hangary,  and  at  Moldawa,  in  the  Bannat,  where  its  crystals  have 
considerable  resemblance  to  Chromate  of  lead.  It  is  found  in  small  qaantities  at 
the  Southampton  lead  mines,  Mass.,  and  at  the  Perkiomen  mine,  near  Pniladelphia. 


VANADATE  OP  LEAD.    Cronalüs  Vanadicu». 

243.  Occurs  in  irregulär  crystallizations,  globular  masses,  or  in- 
cnistations.     The  larger  globules  exhibit  traces  of  six-sided  prisms. 

H.=2-76.  G.=6-6623 — 7-23.  Lustre  fracture  of  surface  resi- 
nous. Streak  white.  Color  light  brownish-yellow,  straw-yellow, 
reddish-brown.  Subtranslucent — opaque.  Fracture  even,  or  flat 
conchoidal.    Brittle. 

According  to  Berzelius,  the  Mexican  variety  consists  of  Chlorid  of  Lead  25*33,  Va- 
nadate  of  Lead  7400,  Hydrous  Oxyd  of  Lead  0-67.    Dr.  R.  D.  Thomson  obtained 
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ChlorlH 

9-446 

Lead 

7^)63 

Protoxyd  of  Lead 
Vuia^e  Acld 

66-3« 
23436 

Peroijd  of  IroB  «Dd  BiUca 

0-163. 

TUi  b  eqnivKlent  to  1  part  of  Cblorid  of  Lead,  (o  9  of  Saquiranadate  of  Lead. 

Before  the  blowpipe,  in  a  jwii  of  forceits,  it  fuses,  aod  relains  its  yellow  color  od 
cooling :  If  kept  some  time  in  fnsion,  however,  it  changes  inlo  a  sieel-grav  porona 
mass,  which,  npon  charcoal,  y ields  globules  of  metallic  lead.  Od  charcoal  iL  (asta 
wiüt  much  froihtDff  inlo  a  beäd,  resembling  the  original  asay.  li  forms  green  so- 
Intionj  wiih  Ihe  suTphuiic  and  murialic  aclds,  and  a  beanliful  yetlow  Solution  wjih 
Bilric  acid. 

Obs.  This  mineral  waa  firat  diseovered  at  Zimapan,  In  Mexico,  In  Del  Rio.  Il 
hat  siace  been  obtained  among  some  of  Ibe  old  wortings  at  Wanlocichead,  in  Dum- 
fHesshire,  where  il  occurs  in  stnall  globulai  muses,  sprinkted  over  calainine,  or  in 
tbin  coaiings  od  the  Hurfkce  of  tluu  mlneial. 


TUNaSTATE  OP  LEAD.    Cbon*i 

TaniMiM  oC  L—A.    SdutUaurs  Bltl. 

244.  Pritnary  form  :  a  Square  octahedron  or  prism.  Occurs  in 
modified  square  octahedrons  or  prisms ;  often  indistinctly  aggie- 
gated.     Cleavage  parallel  to  the  base  of  the  prism. 

H.=2-75 3.  G.=7 ■904^8-088.  Zrtwfre  resinoua.  ÄfreoA  white. 

Color  green,  gray,  bro-wn,  and  red.     Paintly  translucent. 

It  is  composed  of  Tungstic  Acid  53,  and  Oxyd  of  Lead  4S. 

Il  melii  oefore  the  blowpipe,  and  gives  off  vapors  of  lead,  learlng  a  dark-colored, 
nb-melallic  crystalline  globule,  wboee  streak  is  pale-gray. 

Oia.  Tungstate  of  lead  occars  at  Zinnwald,  in  Bohemia,  associaled  wilh  onaiti 
and  mica ;  also  at  Bleiberg,  in  Carinlhia,  acFompanying  the  molybdale  of  leaa. 


CHROMATE  OF  I£AD.    CBONAi.tra  bticimthii*. 

Hanl-priunUicLMd-Bui'f,  ■*'    RidLcidOn. 
1. 

245.  Primary  form :  an  oblique 
rhombic  prism ;  M  :  M=93°  40',  P  : 
M=99»  11'.  Secondary  forms:  P: 
«=102°  30',  M  :  e=136°  60',  M  :  e  = 
133°  10',  e  .  e=119°,  i  :  e=107"  30'. 
Cleavage  tolerab^  distinct  parallel 
to  M,  less  so  parallel  to  P.  Surface 
M  streaked  longitudinally.  Thefaces 
moatly  smooth  and  shiping.  Itnper-  ., , 
foct  crystallizalüms :  imperfectly  co-  n- 
lumnar ;  gianularly  massiTe. 

H.=2-5— 3.    G.=6— 6004.    Lustre 
adamantine-Titreous.  Streak  oitaam- 
yellow.     Color  Torious  shades  of  hyacinth-red. 
«ectile. 
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The  constituents  of  the  pure  Chromate  of  lead  are  Chromic  Acid  31'71,  Protoxyd 
of  Lead  68  29. 

It  blackens  in  the  blowpipe  flame,  and  decrepitates  if  qaickly  heated.  It  may  be 
fused  into  a  shining  slag  containing  globales  oi  lead.  It  andergoes  a  partial  reduc- 
tion  in  glass  of  borax,  coloring  at  it  the  same  time  green.  It  dissolves  without  efferv- 
escence  in  nitric  acid,  and  produces  a  yellow  Solution. 

Obs.  Siberia  is  the  principal  locali^  of  the  Chromate  of  lead.  It  oceurs  also  at 
Beresof,  in  narrow  veins,  tra versing  decomposed  gneiss,  and  associated  with  gold, 
pyrites,  galena,  quartz,  and  Vaucjuelinite.  In  Brazil,  at  Conconhas  do  Campo,  fine 
crjrstallized  specimens  are  met  with,  where  it  oceurs  in  decomposed  granite. 


MELANOCHROITR    Cronalits  rubecs. 
SubMequIebromate  of  Lead,  7Vm. 

246.  Primaryform :  a  rhombic  prism.  Crystals  usually  tabu- 
lar,  and  reticularly  interwoven.     Oceurs  also  massive. 

Very  soft.  G.=6-75.  Lustre  resinous,  glimmerinff.  Streak 
brick-red.  Color  between  cochineal  and  hyacinth-red ;  becomes 
lemon-yellow  on  exposure.     Subtranslucent — opaque. 

It  contains,  according  to  Hermann,  (Poggendorfs  Annalen,  xxyiii.  1G2,)  Chromic 
Acid  Ö3-64,  Protoxyd  of  Lead  76-36=100.  On  charcoal,  before  the  blowpipe,  it  fuses 
readily  into  a  dark  mass,  which  is  crystalline  when  cold.  In  the  reducing  name,  lead 
is  sublimed.    It  gives  a  green  bead  with  the  fluxes. 

Obs.  It  oceurs  in  a  limestone  rock  at  Beresofsk,  in  the  Ural,  associated  with 
Chromate  of  lead,  Vauquelinlte,  pyromorphite,  and  galena.  It  was  first  analyzed  and 
described  by  Hermann. 


VAÜCIUELINITE.    Cronai^us  Vaüqüblini. 

247.  Primary  form :  an  oblique  rhombic  prism.  Oceurs  usu- 
ally in  minute  irregularly  aggregated  crystals,  of  a  dark  green  or 
black  color.  Compound  crystals :  similar 
to  the  annexed  fiffure ;  composition  of  the 
third  kind,  parallel  to  a  plane  on  the  acute 
solid  angles,  P  :  P  (of  the  two  individuals,) 
=134°  3(y,  and  P  :  6=149°  nearly.  Imper- 
fect  crystalllzations :  reniform  and  botryoidal  shapes,  and  granu- 
lär structure ;  also  amorphous. 

H.=2-5 — 3.  G.=5-5 — 6-78.  External  lustre  adamantine,  often 
faint.  Streak  siskin-green  or  brownish.  Color  dark^reen,  some- 
times  nearly  black.  Faintly  translueent — opaque.  Fracture  un- 
even.     Rather  brittle. 

According  to  Berzelius,  it  contains  Oxyd  of  Lead  60-87,  Oxyd  of  Copper  10-80, 
Chromic  Acid  28-33=100. 

Before  the  blowpipe,  on  charcoal,  it  slightly  intumesces  and  fuses  into  a  gray  sub- 
metallic  globale,  yielding  at  the  same  time,  small  beads  of  lead.  It  is  partly  soluble 
in  nitric  acid. 

Obs.  Vauquelinite  oceurs  with  Chromate  of  lead  at  Beresof,  in  Siberia.  generally 
in  mammillated  or  amorphous  masses,  or  thin  crusts.  It  has  also  been  observed  at 
Port  Gibaud,  in  the  Puy  de  Dome;  it  is  stated  to  occur  along  with  the  Chromate  of 
lead  of  Brazil.    Levy  gives  its  specific  gravier  at  6-8— TS,  and  hardness  above  4*0. 
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CALEDONITE.    Cronaloi  diatomüs. 


Pwmtonioiui  Lead-Bmryte,  Haid,   Cupreoiu  Sulphato-Carbonate  of  Lead. 

248.  Primaryfarm:  arightrhom- 
bic  prism ;  M  :  M=96°.  Seeanda- 
ryfarm :  & :  e'=108o,  M :  c=132o  3(y, 
P:  a=126o  P :  6^=126°  P :  e=115o  3% 
K" :  a''=143o  42',  Brooke.  Cleavage 
parallel  to  M  and  P  indistinct,  more 
obvious  parallel  to  e.  The  crystals 
are  sometimes  large  and  well  defined, 
but  usually  very  minute,  and  occa- 
sionally  appear  in  bunches  diverg- 
ing  from  a  common  point. 

H.=2-5 — 3.  G.=6-4.  Lustre  resinous.  Streak  greenish-white. 
Colar  deep  verdigris  or  bluish-green  ;  inclining  to  mountain  green 
if  the  crystals  are  delicate.  Translucent.  Fracture  uneven. 
Rather  brittle. 


Brooke's  analysis,  (Edin.  Phil.  Jour.  iii.  119,)  determined  its  constituents  to  be 

Sulphate  of  Lead  55*8 

Carbonate  of  Lead  32*8 

Carbonate  of  Copper  11-4=100. 

Obs.    It  occurs  only  at  Leadhills,  in  Scotland,  accompanviDg  the  other  ores  of 
lead  of  that  locality.    It  was  first  examined  and  described  by  Mr.  Biooke. 


CUPREOUS  ANGLESITE.    Cronalus  rhomboideus. 
Diplogenic  Laad-Baryte,  HtUd.   Cupreoui  Salpbate  of  Lead. 

249.  Primary  form  :  a  right  rhom- 
boidal prism ;  M  :  T=96o  45',  as  deter- 
mined by  Haidinger.  Secondary  form: 
the  annexed  figure,  e  :  e=119°,  Haidin- 

Sr.     Cleavage  very  perfect  parallel  to 
andT. 

H.=2-5 — 3.  G.=5-3 — 5-5.  Lustre  vitreous  or  adamantine. 
Streak  pale-blue.     Color  deep  azure-blue.    Translucent. 

According  to  Brooke,  (Ann.  of  Phil.  2d  ser.  \y.  117,)  it  consists  of  Sulphate  of 
Lead  744,  Oxyd  of  Copper  180,  and  Water  4'7=971.  In  the  blowpipe  flame,  it 
affords  indications  of  copper  and  lead. 

Obs.  This  minenü  occnrs  only  at  Leadhills,  but  is  even  there  an  exceedingly 
rare  mineral.    Linares,  in  Spain,  has  been  reported  as  another  locality. 


MINIUM. 


260.  Pulverulent,  exhibiting,  under  the  microscope,  occasionally 
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ciystalline  scales.    The  crjrstal,  according  to  M.  Eapper,  is  a  right 
rhombic  prism  of  93°  44'. 

G.=4-6.     Colwr  vivid  red,  mixed  with  yellow. 

According  to  Mr.  Smithson,  it  is  a  Sesquozyd  of  Lead.  In  the  rednction  flaxne 
of  the  blowpipe,  globules  of  lead  are  obtained. 

Ob8.  It  occars  at  Bleialf,  in  Elfeld :  Badenweiler,  in  Baden ;  BriUon  in  West- 
phalia,  island  of  Anglesia ;  and  Grass-nill  chapel,  in  Yorkshiie.  It  is  nsnally  ano- 
ciated  with  galena,  and  also  with  calamine. 


PLÜMBIC  OCHRE. 

251.  Occurs  massive.  G.=8'0.  Lustre  duU.  Streak  lighter 
than  the  color.  Color  between  sulphur  and  lemon-yellow.  Opaque. 
Does  not  soil. 

Dr.  John  determined  the  foUowing  as  its  eonstitnents :  Protoxyd  of  Lead  87'382, 
Carbonic  Acid  3*846.  Oinrd  of  Iron  and  Lime  0-481,  Fermginous  SÜica  3-404r=94'll3. 
Melts  easily  before  the  blowpipe,  and  is  easUy  reduced. 

Obs.  It  is  said  to  occur  at  Baden weiler,  in  Baden,  in  ouartz.  G^eralt  states  that  it 
has  been  ejected  from  the  volcanoes  of  Popocatapetl  and  jztaccitnall,  in  Mexico. 


POLYSPH.fiRITE. 

Brtitkmft^  Jahreibericht,  1833,  p.  WL 

252.  In  roundish  masses ;  structure  internally  radiated. 
H.=3 — 4.     G.=6-83 — 6-89.     Lustre   greasy.     Fracture    con- 
choidal. 

Contains  Oxyd  of  Lead,  Phosphoric  Acid,  and  Magnesia. 
Obs.    Occnrs  at  the  mines  of  Freiberg,  in  Saxonj,  associated  with  blende,  galena, 
quartz,  and  iron  pyrites. 


APHANESITE.    Ctpralus  acrotomub. 

DIatomoua  HabTdtieBe-Halacblte,  M,  Azolmnoat  HabroaeiiM-Mnlaclilte,  Bmd.  Radtatcd  Acievitf 
Olivenlte«  Jörn.    Strahlen,  Ht^.    CuIti«  AraenlatA  Ferriföre,  H,    Cuivre  Arwnlat4  en  Prita  Rhc 
boldale  Oblique,  Lvoy. 

253.  Primary  form :  an  acute  oblique  rhombic 
prism ;  M :  M=66o  and  124^,  P :  M=85<^  and  95^. 
Secondary  form:  M  :  M  =  124^  P  :  ä=99o  SCK. 
Cleavage  highly  perfect  parallel  with  P. 

H.=2-5— 30.  G.=4192.  Lustre  of  fece  P 
pearly.  Streak  verdigris-green.  Color  dark  ver- 
digris-green,  inclining  to  blue;  also  dark-blue. 
Subtranslucent.    Not  very  brittle. 

According  to  Chenevix  and  Richardson,  it  contains 
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Oxyd  of  Coppcr  54-00  5&66 

Arsenic  Acid  30-00  39^ 

Water  16-00»100,  C.  3-5&«100,  R. 

It  dtßatmXes  before  the  blowpipe,  foses  readily,  and  emits  anenical  fiimes. 

Obs.  It  occnrs  only  at  Cornwall.  with  other  »Its  of  copper.  The  crystals  usnallj 
present  a  very  dark-blue  eolor  and  orilliant  Instre,  bat  are  rarely  recognizablei  bein^ 
aggregated  in  divemog  groq»,  or  dinoaed  in  extremely  minote  mdiTiduials,  in 
cavities  of  quaitz.    Hence  the  name  Ajäianesüe,  firom  m^mmn,  ^itmanifiU, 


BLUE  MALACHITE.    Ctfralus  ccBauLEOs. 

PriimMle  Axnrt-Malaolilte,  M.   Blut  Copper  Ort.   IQm  Cvtesale  of  Copper.   Hjrdro-Carbonale 
of  OopfNi^  Tk0mm%»  r>— y  Oopper. 

254.  Primart/form :  an  oblique  rhombie  prism ;  M :  M=98^  6(y. 
Secondary  form :  P  :  6=92°  21'.  a :  c= 
132^43',  a :  a  (over  P)  =990  32^.  It  oc- 
curs  also  massive,  and  presenting  several 
imitative  shapes,  havin^  a  columnar  com- 
Position ;  also  of  a  dml  and  earthy  ap- 
pearance. 

H.=3-6— 4-26.  G.=3-831.  Lustreyni- 
reous,  almost  adamantine.  Streak  blue, 
lighter  than  the  color.  Color  various  shades  of  azure-blue,  pass- 
ing into  azure  and  Berlin-blue.  TranspcLrent — subtranslucent. 
Fracture  conchoidal.    Brittle. 

It  contains,  aiccording  to  Klaproth,  (Beitrage  iv.  31,)Vauqnelin|  (Ann.  de  Ma- 
seom,  XX.  I,)  and  Phillips,  (Jonra.  Royal  Insütation  iv.  376,> 

CarbonicAcid  24*00  21'S5  25*46 

Oxyd  of  Copper       70-00  7000  6908 

Water  600«100,K.        »TS^IOO,  V.        5-46«100,  P. 

It  blackens,  when  strongly  heated,  and,  on  charcoal,  foses ;  borax  is  colored  green. 
It  dissoives  with  effenrescence  in  nitric  acid. 

Obs.  Blue  malachite  occnrs  abundantly  in  splendid  crystallizations,  presenting  a 
great  variety  of  forms  and  brilliant  colors,  at  Cnessy,  near  Lyons,  whence  it  has  de- 
rived  its  name  of  Chessy  Copper.  It  also  occurs  in  fine  crystals  in  Siberia;  at  Mol- 
dawa,  in  the  Bannat ;  at  Wneal  Bnller,  near  Redruth,  in  Comwall ;  also  in  small 
quantities  at  Aiston  Moor  and  Wanlockhead. 

This  mineral  occnrs  at  the  Perkiomen  lead  mine.  associated  witn  galena,  blende, 
and  white  lead  ore ;  the  spedmens,  however,  are  rather  indifferent. 

If  abundant,  bliie  malachite  is  a  raluaUe  ore  of  copper.  It  fonns  a  blne  paiat  <Kf 
a  bright  tint,  when  ground  to  an  impalpable  powder ;  out  is  of  little  value  at  a  pig- 
menti on  account  of  its  liability  to  tum  green. 


GREEN  MALACHITE.    CypaALUs  tüloaris. 

Heini-Pritmatle BttbroneineMalschlte, Jlf«  Dlprlamatlc Oreen  Malachite,  JinMtM.   Oreen Carbon- 
Ste  of  Copper.    MoHiUln  Green.    Atlaaws. 

265.  Primary  form :  an  oblique  rhombie  prism ;  M :  M=130o 
P  :  e  (plane  truncating  Ate  first  lateral  ed^)  =118^  11'.  deavage 
highly  perfect  porallel  to  P ;  less  disCinct  parallel  to  e,  or  the  longer 
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diagonal.  Compound  crystals:  composition  of 
the  second  kina ;  parallel  with  the  obtuse  lateral 
edge  of  the  prism.  Imperfect  crystallizations : 
in  fascicular  groups;  tuberöse,  botryoidal,  and 
stalactitic  shapes,  composed  of  diver^ing  fibres; 
also  fibrous;  and  frequently  granularly  massive, 
of  an  earthy  appearance. 

H.=3-6-4.  G.=4(X)8,  Haidinger.  Lustre  sd- 
amantine,  inclining  to  vitreous ;  fibrous  varieties 
have  often  a  silky,  and  others  an  earthy  lustre. 
Streak  green,  rather  paler  than  the  color.  Trans- 
lucent — subtranslucent — opaque.  Fracture  subconchoidal,  uneven. 
Seidom  observed  in  crystaUized  forms. 

It  contains,  accordlng  to  Ellaproth,  (Beitrage  ii.  S87,)  and  Vaaqaelin,  (Haäy*s 
Min.  iii.  491,) 

Carbonic  Acid 
Oxyd  of  Copper 
Water 

It  is,  therefore,  a  hydrons  dicarbonate  of  copper. 

Before  the  blowpipe,  it  decrepitates,  becomes  black,  and  is  partly  infosible,  and 
partly  converted  into  a  black  scoria.  With  borax,  it  fuses  easily  into  a  deep  green 
globule,  and  ultimately  afibrds  a  bead  of  copper.  It  dissolves  with  efiervescence  in 
nitric  acid. 

Green  malachite  usually  accompanies  the  other  ores  of  copper.  Perfect  crystals 
are  quite  rare.  The  fibrons  vanety  occurs  abondantly  in  Siberia;  at  Chessy,  in 
France;  and  in  the  old  mine  at  Sandlodge,  in  Shetland;  the  compact  occurs  at 
Schwatz,  in  the  Tyrol    It  also  occurs  at  Comwall. 

In  the  United  States,  it  occurs  in  connection  with  the  vitreous  copper  of  Cheshire, 
Conn. ;  at  Schuyler's  mines,  New  Jersey,  where  it  is  accomMnied  also  with  red  copper 
ore :  in  the  Blue  Ridge,  in  Pennsylvania,  near  Nicholsoirs  Gap ;  at  the  Perkiomen 
leaa  mine ;  but  it  has  not  been  obudned  at  either  of  these  and  other  localities  in  fine 
specimens. 

Green  malachite  admits  of  a  high  poUshi  and  when  in  large  masses,  is  cut  into 
tables,  snuff-boxes,  vases,  dtc. 
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70-6 

70-00 

11&»100,  K. 

8-75=100,  V 

CHRYSOCOLLA.    CrPBALua  amorphüs. 


UneleaTmblc  Supbyline-lUlMliit«,  JL    Oopptr-grMO.    SUko-Caiboiiate  of  Copper,  Thamit^m. 

256.  Botryoidal  and  massive. 

H.=2 — 3.  G.=2— 2-238.  Lustre  vitreous,  shining,  earthy. 
Streak  white.  Color  emerald-  and  pistachio-green,  passing  into 
sky-blue  ;  often  brown  when  impure.  Translucent — translucent- 
opaque.  Fracture  conchoidal,  Rather  sectile  ;  translucent  vari- 
eties brittle. 

It  contains,  according  to  Klaproth,  (Beit.  iv.  34,)  John,  and  Thomson, 


SiUca 

Oxyd  of  Copper 

Carbonic  Acid 

Water 

Snlphate  of  Lime 


96^ 
50 
07 
17 
— — 100,K. 


98-37  S5'31 

49-63  54-46 

300  14-96 

17-50  5-26 

l-5a-*100,J.  100,  T. 


"  ThegreatdifRsrenceinÜiepropoitioiiof  oarboiiicacUintlM8eaiiA]7Ms,reiid^ 
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it  probable  that  the  carbonate  and  Silicate  of  copper  are  not  chemically  combined." 
Thom9on. 

It  blackens  in  the  interior  flame  of  the  blowpipe  on  charcoal,  withoat  mehing. 
With  borax  it  xnelts  into  a  green  glass^  globale,  and  is  partly  reduced. 

Obs.  The  same  speclmen  of  this  mineral  often  presents  very  different  appearances 
at  Its  opposite  paria ;  being  sometimes  of  an  eanhy  appearance,  like  decomfiosed  feld- 
spar, in  one  part,  and  translncent  and  brittle  on  the  opposite.  The  differences  of  the 
several  varieties  are  owing,  more  or  less,  to  impnrities. 

It  accompanies  other  c<^per  ores,  in  Comwall;  at  Libethen,  in  Hungary;  at 
Falkenstein  and  Schwatz,  in  the  Tyrol ;  in  Siberia,  the  Bannat,  Thuringia,  &.c. 

In  Sommenrille,  New  Jersey,  chr3rsocolla  occnrs,  associated  with  red  copper  ore, 
natlve  copper,  and  green  malachit«:  also  with  similar  associated  minerals  and  with 
brown  iion  ore  in  Nova  Scotia,  at  tne  basin  of  mines. 


DIOPTASE.    Ctpralüs  rhombohedrüs. 
Rlioiiiboliedral  Emorald-Malaclilte,  Jlf.    Emerald  Copper.    Achirite. 


267.  Primary  form  :  an  obtuse  rhombohe- 
dron  ;  R  :  R=126*^  \T.  Secondary  form :  fig. 
118,  a' :  a'=95o  48/,  ^/ .  ^=1320  5/,  a  :  a=120o. 

Cleavage  perfect,  parallel  with  R. 

H.=6.  G.=3-278.  Lustre  vitreous — inclin- 
ing  to  resinous.  Streak  green.  Color  emerald- 
green  ;  also  blackish-green,  and  verdigris-green. 
Transparent — subtranslucent.  Fracture  con- 
choidid,  uneven.     Brittle. 

Its  constituents  hare  been  determined  very  differently  by 
different  chemists.  It  contains,  accoiding  to  Lowitz,  Vauqae- 
lin,  and  Hess, 


Oxjrd  of  Copper 

Silica 

Water 

Carbonate  of  Lime 

Alumina 

Magnesia 


55 
33 
12 


—=100,  L. 


25-57 

4510 

28-57 

36-85 
11-52 

42^85 

Lime 

3-39 
236 

0-22==d9-44,  EL 

It  decrepitates  in  the  blowpipe  flame,  tinging  it  yellowish-green ;  in  the  exterior 
flame  it  becomes  black,  and  in  the  interior  red,  but  does  not  melt.  It  fuses  with 
borax,  eiving  it  a  green  color,  and  finally  is  reduced.  Insolnble  in  nitric,  but  sohi- 
ble  wilnout  effenrescence  in  muriatie  acid.  It  acquires  negative  electricity  by 
friction  when  insulated. 

Obs.  Dioptase  occurs  disposed  in  well  defined  crystals  on  quartz,  in  the  Kir- 
shese  Steppes  of  Siberia,  whence  it  was  first  brought  by  a  Bucharian  merchant,  Achir 
Mamed.  It  was  named  Achirite,  alter  this  merchant.  It  is  said  to  occur  at  Rez- 
banya,  in  Hungary,  associated  with  electric  calamine. 


EUCHROITE.    Ctpralüs  speciosüs. 
Prlsmatie  Emerald-Matactait«,  M.     Euebiolte,  Bviüumpt. 

268,  Primary  form:  a  right  rhombic  prism ;  M  :  M=117°  20', 
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Seemdary  form :  P  :  a=133o  b&,  e :  0=136^ 
Af,  M  :  6=121''  20".  Cleavage  parallel  to  M, 
distinct.    Faoes  M  vertically  striated. 

H.=3'76.  0.=3-389.  Ltisire  Yitreous.  StrecLk 
pale  apple-green.  Color  bright  emerald-^een. 
Transparent — translucent.  Doubly  refracts  dis- 
tincüy.  Fracture  small  conchoidal,  uneven. 
Bather  brittle. 


According  to  Dr.  Turner's  anal3rsi8|  (Schweigger's  Jahrbuchi  xv.  833,)  itcontains, 


Peroxyd  of  Copper 

ArsenicAcid 

Water 


47-85 
3309 
18-80=99-67. 


In  the  matrass,  it  loses  its  water,  and  becomes  yellowish-green  and  ftriable.  Heated 
on  charcoal  to  a  certain  point,  It  is  rednced  in  an  instant  with  a  kind  of  deflagration. 
leavine  a  globule  of  malleabie  copper,  with  white  metalUc  particles  disseminated 
throughout  the  mass,  which  volatilize  with  the  continuance  ot  the  heat. 

Obs.  It  occars  in  quartzose  mica  slate  at  Libethen,  in  Hangary,  where  it  is  found 
in  ciystals  of  considerable  aize,  having  mach  resemblance  to  dioptase.  Its  trivial 
name  is  derived  firom  cvxf*"}  ^^^i/^  coUr, 


ERINITE.    Ctpbalüs  concentrücvs. 

DysUMnIc  HmbroiMne-M ataetatt«,  Htid,    Hjrdroat  Bub-bltesqqanenate  of  Copper,  Tk^mton. 

259.  Occurs  in  mammillated  cr3rstalline  groups,  consisting  of 
concentric  coats  of  a  fibrous  structure,  and  presenting  rough  sur- 
faces,  arisinff  from  the  terminations  of  very  minute  crystals.  The 
layers,  whicn  are  themselves  very  compact,  are  oflen  easily  sepa- 
rable.  They  sometimes  present  indistinct  traces  of  what  appears 
to  be  a  rectangular  cleavage. 

H.=4-6 — 6.  G.=4-043.  Lustre  almost  duU,  slightly  resinous. 
Streak  ^een,  paler  than  the  color.  Color  a  fine  emerald-green, 
dightly  mclining  to  gnuss-green.  Subtranslucent — nearly  opaque. 
Bnttle. 

It  is  composed,  according  to  Dr.  Turner,  (Phil.  Mag.  8d  ser.  iv.  154,)  of 


Oxyd  of  Copper 
Arsenic  Acid 
Alomina 
Water 


59-44 
33-78 

1-77 

5'01=:100,  Turner. 


Obs.    Erinite  occars  assodated  with  oCher  cupric  anenates,  in  the  coanty  of  Lim- 
erlck,  Ireland.    It  was  first  described  by  Haidinger. 
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LIROCONITE.    Ctpralus  rectanoülu«. 

Prlamatic  Lirocone-Malacbltef  M.    Prisroatic  Ollvenlte,  or  LeoUcular  Copper,  Jim.    Oetmhedral 
Araeolate  of  Copper.    Lloaenera,  Wem.   Llnaenkupfer,  U»u.  CulTre  Araeniai«  Octaödre  obtus,  H. 


260.  PTimary  form:  a  rectangular  octahe- 
dron  or  prism;  M  :  M=60o  15',  and  119°  45'. 
Secondary  form, :  a  :  a=71°  59^.  Cleavage  par- 
allel with  M,  but  with  difficulty  obtained.  Mas- 
sive granulär  varieties  occur,  but  are  rare. 

H.=2— 2-5.  G.=2-882,  Bournon;  2-926,  Hai- 
dinger. Lustre  vitreous,  inclining  to  resinous. 
Streak  and  Color  sky-blue — verdigris-ffreen. 
Fracture  imperfectly  conchoidal,  uneven.  Nearly 
sectile. 


M 


M 


According  to  Chenevix,  this  mineral  contains  Oxyd  of  Copper  49,  Arsenic  Acid 
14,  Waier  35=98. 

An  analysis  by  Thomson  of  some  pure  crystals,  thongh  unsatisfactory,  as  he  states,' 
on  account  of  the  small  quantity  employed,  gives  a  very  different  composition ;  ac- 
cording  to  him,  it  consists  of  Oxyd  of  Copper  30-10,  Arsenic  Acid  43*2^.  Water 
a6-69=10018. 

Before  the  blo\;inpipe  it  loses  its  color  and  transparency,  emits  arsenical  fumes.  and 
becomes  a  black,  friable  scoria,  containingsome  white  metallic  globales.  With  bö- 
rax,  it  afibrds  a  green  globale,  and  undergoes  a  partial  redactiou.  It  dissolves  In 
nitric  acid  without  effervescence. 

Obs.  Crystals  of  this  mineral  have  rarely  been  observed  an  inch  in  diameter ; 
usually  they  are  quite  small.  It  occurs,  associated  with  various  ores  of  copper,  py- 
rites,  and  quartz,  at  Huel  Gorland  and  Hael  Unity,  in  Comwall ;  also  in  minute 
crystals  at  Herrengrund,  in  Hungary. 


PSEUDO-MALACHITE.    Ctpralus  hemihedrus. 

Piimnatin  Habroneme-Malachite,  JH.    Prlunatlc  Olivenlte.  Phosphate  of  Copper.    Hjrdrotit  Pboa* 
phate  of  Copper. 

261.  Primary  form :  a  right  rhombic 
prism  ;  M  :  M=o8°  56^  Secondary  form : 
This  crystal  is  hemihedrally  modilied,  and 
consequently,  it  has  the  aspect  of  an  oblique 
rhombic  prism ;  P  :  6=90°,  M  :  M=141o  4^  the 
Supplement  of  38°  56^,  M  :  6=109^  28^  M 
and  M  being  considered  the  primary  lateral 
planes,  o'  and  o'*  are  intermediaiy  planes  on 
the  obtuse  solid  aneles ;  but  if  viewed  as 
beveling  planes  of  the  obtuse  lateral  edge, 
and  the  plane  &  as  replacing  a  basal  edge  F:M,&'  will  replace  the 
obtuse  solid  angle.  In  lettering  the  crystal  according  to  this 
view  of  it,  we  should  Substitute  e'  for  M,  &  for  &j  a  for  o^',  and 
(/  for  e,  which  then  becomes  an  intermediary.  Cleavdge  appeaw 
merely  in  indistinct  traces  parallel  to  e  or  the  shorter  diagonal ; 
also  it  is  stated  parallel  to  a.    Imperfect  crystcUlizaHons :  reni- 
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form  shapes  and  massive,  with  an  indistinctly  columnar  composi- 
tion  and  drusy  surface. 

H.=4"75 — 5.  G.=4-205.  Lustre  adamantine,  inclining  to  vit- 
reous.  Streak  green,  a  little  paler  than  the  color.  Color  emerald- 
green,  verdigris-green,  blackisn-green,  often  darker  at  the  surface. 
Translucent — subtranslucent.  jhrctcture  small  conchoidal,  uneven. 
Brittle. 

It  contains,  according  to  Klaproth,  (Beitrage,  ilL  901,)  and  Lmm,  (AnxL  Phil.  8d 
ser.  iii.  179.) 

Oxyd  of  Copper                  68-13  62-847 

Phosphoric  Acid                 30*95  21*687 

Watcr  =9908.  15-454=99-988. 

It  fuses  readily  in  the  blowpipe  flame,  into  a  small  resicular  metalloidal  globule. 
It  dissolves  withont  effenrescence  in  nitric  acid  *,  more  readily  if  heated. 

Obs.  Pseudo-malachite  occurs  in  veins  traversing  gray-wacke  slate  at  Rheinbreit- 
enbauih,  near  Bonn,  on  the  Rhine,  and  is  associated  with  qnartz,  and  other  ores  of 
copper.    The  massive  variety  is  met  with  at  Libethen,  in  Hangary. 

LIBETHENITE.    Ctpralus  dtstomus. 

IMprlamatic  Olive- Malaebfte,  M.  Prtnnatic  OtlTenlte.  Pboaphat«  of  Co|»per.    Hjrdrotis  DIpliosphat« 
of  Copper,  Tkom.    CuItk  Phospbat«,  H. 

262.  Primary  form :  a  right  rhombic  prism ; 
M :  M=96o  2f,  Secondary  form:  a  :  a  over  the 
apex  =11 P  58'.  Cleavage  very  indistinct  paral- 
lel to  M  and  a. 

H.=4.  G.=3*6 — 3*8.  Zrii^^re  resinous.  Streak 
olive-green.  Color  olive-green,  generally  dark. 
Subtranslucent.  Prcxture  conchoidal,  uneven. 
Brittle. 

According  to  Berthier,  (Ann.  des  Mines,  vüi.  334,)  it  consists  of 

Phosphoric  Acid  28*7 

Oxyd  of  Copper  63*9 

Water  7*4=100, 

and,  therefore,  contains  two  parts  of  ojnrd  of  copper  to  one  of  acid. 

Ötl  the  first  Impression  of  the  heat  oi  the  blowpipe,  it  fuses  into  a  brownish  globale, 
wÜch,  by  further  action  of  the  heat,  acqaires  a  reddish-gray  color  and  metaUic  los- 
tre,  and  altimately  yields  at  its  centre,  a  globale  of  metaUic  copper. 

Ob«.  It  occurs  in  cavities  in  quartz,  associated  with  copper  pyrites  at  Libethen, 
near  Neusohl,  in  Hungary ;  also  in  small  quantities  near  Qunnisiake,  in  Comwall. 


OLIYENITE.    Ctpralüs  AacuLARis. 

Prionatic  Ollva-Malachlte,  M.  Adcular  OllTenIt«.  Prtanatlc  Araenlate  of  Copper.  B»wrn»%.   Pria- 
flsatie  OllTen  Ore.    OllTenit,  l,,  '^'^  ' 

263.  Primary  form :  a  right  rhombic  prism ; 
M  :  M  =  110°  &(y.  Secondary  form  :  P  :  a  = 
1360  15/^  M  :  c=124o  36^.  Cleavage  in  traces 
parallel  to  M  and  a,  the  former  a  little  the  most 
distinct.  Imperfect  crystallizations :  g^obular 
and  reniform  shapes,  with  indistinctly  columnar 


36-71 

36-9 

56-43 

56-3 

3-50 

39 

3'36»rl00,  K. 

— =100, 
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stnictare ;  individual  columns  straight  and  divergent,  rarely  pro- 
miscuous.  Also  fibrous,  curved  lamellar  and  granularly  massive 
varieties  occur. 

H.=3.  G,=4-2809,  Boumon ;  4*166,  Richardson.  Lustre  ada- 
mantine — ^vitreous ;  of  some  äbrous  varieties  pearly.  Streak  olive- 
green — brown.  Color  various  shades  of  olive-green,  passing  into 
leek-,  siskin-,  pistachio-,  and  blackish-CTeen ;  also  liver-,  and  wood- 
brown.  Subtransparent — opaque.  Practure  when  visible,  con- 
choidal,  uneven.    Brittle. 

It  contains,  according  to  Kobell,  (Poggendorfs  Annalen,  xviii.  349,)  and  Rich- 
ardson, (Thomson's  Min.  i.  614.) 

Arsenic  Acid 

Oxyd  of  Cc^per 

Water 

Phosphoric  Acid  3'36»rl00,  K.  — =100,  R, 

It,  therefore,  consists  of  two  parts  of  oxyd  of  copper  to  one  of  acid. 

Remains  unaltered  before  the  blowpipe  alone,  but  on  charcoal  it  fuses  with  a  kind 
of  deflagration,  and  yields  a  white  metallic  globule,  tirhlch,  as  it  cools,  becomes  cov- 
ered  with  a  red  scoria.    It  dissolves  in  nitric  acid. 

Obs.  The  crystallized  varieties  occur  disposed  on,  or  coating  cavities  of  quartz, 
at  the  Cornwall  mines :  also  in  inferior  specimens  at  Aiston  Moor.  The  woodar- 
Senate^  is  a  term  which  nas  been  applied  to  a  variety  presenting  a  soft  velvet-like  snr- 
face,  and  a  light  siskin  or  greenish-gray  color,  having  an  earthy  textnre,  and  a  ra- 
diated  or  fibrous  structure.    It  is  pecaliar  to  Cornwall. 


ATACAMITE.    Ctfralus  exhalans. 
Priamatoldal  HabrofMrnie-Malachlte,  M.    Hczmariate  of  Copper,  7%»9u&u. 

264.  Primary  form :  a  right  rhombic  prism ;  M :  M=97°  2Xy. 
Secandary  forms :  a  rectangular  octahedron ;  this  form  is  most 
commonly  presented  by  its  minute  crystals.  It  also  presents  highly 
modified  rectangular  prisms.  Cleavage  parallel  to  P  perfect ;  less 
indistinct  parallel  to  M. 

H.=2-5 — 3.  G.=4-43.  Jjustre  adamantine — ^vitreous.  SlrecJc 
apple-green.  Color  various  shades  of  green,  sometimes  blackish- 
green.     Translucent — subtranslucent. 

It  is  composed,  according  to  Proust,  (Ann.  de  Chim.  xxxii.  49,)  and  Kiaproth, 
(Beitrage,  iu.  200,)  of 

Oxyd  of  Copper  76*6  730 

MuriaUc  Acid  10*6  10*1 

Water  12-8=100,  P.  16  9=100,  K. 

It  w,  therefore,  a  chlorid  of  copper;  and  is  composed  of  1  part  of  chlorine  to  6  of 
copper  and  6  of  water. 

It  tinges  the  blowpipe  flame  a  bright  green  or  blue,  and  gives  off  fumcs  of  mariatic 
acid ;  on  charcoal,  tne  copper  is  redoced  to  the  metallic  State. 

Obs.  This  spc^cies  was  originally  found  in  the  State  of  sand  in  the  Atacama  de- 
sert,  between  Chili  and  Peru.  It  is  said  to  occur  also  at  Remolinos,  in  Chili,  aad 
in  veins  in  the  district  of  Tarcpaca.  It  also  invests  some  of  the  lavas  of  Vesuvins, 
being  formed  by  the  action  of  the  volcano ;  Schwarienbcrg,  in  Saxony,  is  another 
reported  locality. 
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II  is  groond  \xp  in  Chili,  and  sold  under  the  name  of  Arsenillo,  as  a  powder  for 
letters. 


COPPER  MICA.    Cypralüs  poluceüs. 

Rbombobedral  Euchlore-Mica,  M,    Prlsmatic  Cnpper  MIca,  J.    Rhomboidal  Anenat«  of  Copper,  P. 
Kapfor  Glimmer,  fV.  and  L.   Terbydroua  Diaraeuate  of  Copper,  Tlkom. 

265.  Primary  form  :  an  acute  rhombohedron ;  R :  R=69°  SCK. 
Secondary  form :  R  :  a=108°  4(y.  Cleav- 
age  highly  perfect  parallel  to  the  plane  a, 
whose  surface  is  sometimes  striated  in  tri- 
angular  directions.  It  is  said  also  to  occur 
massive. 

H.=2.  G.=2-5488,  Bournon.  Ltistre  of  a,  pearly,  of  the  other 
faces,  vitreous.  Streak  somewhat  paler  than  the  color.  Color 
emerald  or  grass-green.     Fracture  scarcely  observable.     Sectile. 

It  contains,  according  to  Vaaquelin  and  Cheneviz, 


Oxyd  of  Copoer 
Arsenic  Acid 

3900 

5800 

4300 

2100 

Waler 

17-00-=99,  V. 

2100=100,  C. 

It  decrepitates  in  the  blowpipe  flame,  loses  its  color  and  transparency,  emits  arsen- 
ical  fumes,  and  fuses  into  a  black  globule,  alter  forming  a  black  spongy  scoria. 

Obs.  The  copper  mines  of  Tingtang,  Wheal  Gorland,  and  Wheal  Unity,  near 
Rednith,  are  its  principal  localities  in  Cornwall.  It  is  stated  to  have  been  observed 
in  minate  crystals  in  Herrengrund,  in  Hungary. 


COPPER  FROTH.    CypiuLua  decrepttans. 

Pritmatic  Euchlore-Mica,  M.  Cupriferout  Calamine,  P.  ZInc  Bjdrat«  Cuprifer^,  Levf.  Kupfer* 
aehaum.  Copper  Schaum,  aod  Hydroua  Subbiseaquarwniate  of  Copper,  Tkom.  Borodlglione. 
Pharmacoaiderlte.    Kupaphrlte. 

266.  Primary  form :  a  right  rhombic  prism.  Secotidary  form, : 
the  primary,  with  the  acute  lateral  edges  truncated.  Cleavage 
parallel  with  P  perfect    Surface  M  with  horizontal  Striae. 

H.=l— 1-5.  G.=3-098.  Lustre  of  P  pearly,  of  other  faces  vit- 
reous. Streak  a  little  paler  than  the  color.  Color  pale  apple- 
green,  and  verdigris-green,  inclining  to  sky-blue.  Translucent — 
subtranslucent.  Fracture  not  observable.  Very  sectile.  Thin 
laminsB  are  flexible. 

It  contains,  according  to  Kobell*s  analyses,  (Poggendorfs  Annalen,  xviii.  253,)  of 
specimens  from  Falkenstein,  in  the  Tyrol, 

25-366 
43-660 
19-824 
11150=100. 

It  decrepitates  briskly  in  the  blowpipe  flame,  throwing  off  fine  fragments,  whicb 
tinge  the  flame  green,  blackens,  and  fuses  into  a  steel-gray  globule,  not  crystalline  on 
its  suface.  On  charcoal,  it  emits  moisture  quietly,  ana  afier  a  long  continuance  of  the 
blowpipe  heat,  swells  a  little  from  the  eztrication  of  the  vapor  of  aisenic.    With 


Arsenic  Acid 

25-01 

Oxyd  of  Copper 

43-88 

Water 

1746 

Carbonate  of  Urne 

13-65»100. 
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carbonate  of  soda,  an  imperfectly  fluid  mass  is  obtained,  which  contains  a  white  me- 
tallic  nuclens. 

Obs.  This  mineral  usnally  occors  in  the  cavities  of  calamioe,  calc  spar,  or  auartz, 
and  accompanied  by  other  ores  of  copper,  appearing  in  small  a^gregated  and  diverg- 
ing  fibroiis  groups  of  a  pale-green  color,  and  possessing  a  deUcate  silky  lustre.  It 
has  been  obüerved  in  the  Bannat ;  at  Libethen,  in  Hangary :  Nerzschinsk,  in  Siberia  j 
Schwanz,  in  the  Tyrol;  Saalfield,  in  Thuringia;  and  Matlock,  in  Derbyshire. 


BROCHANTITE. 
Livf,  Ann.  of  PhiL  VIU.  841. 18S4. 

267.  Primary'form:  a  right  rhombic  prism ;  M:M=114^20'. 
Secondary  form :  the  annexed  figure ; 
P  :  a=148<^  3(y,  aia  (over  P)  =117o 
a :  a  (adjacent  planes)  =150°  3(y,  P :  a 
=104^  45'.  Surface  M  blackish,  and 
dull.  Cleavage  in  traces  parallel 
with  M. 

H.=3-5— 4.     G.=3-7— 3-8.     Lustre 
vitreous.     Color  emerald-green.     Transparent. 

According  to  Children,  (Ann.  of  Phil.,  9d  ser.,  viii.  341.)  it  consists  of  Sulphnric 
Acid,  Oxyd  of  Copper,  and  a  little  Silica,  or  Alomina.  It  oissolres  in  moriatic  acid, 
and  blackens  before  the  blowpipe,  without  fusing. 

A  mineral  from  Rezbanya,  m  Hungary,  analyzed  by  Gustav  Magnus,  of  Berlin, 
appears  to  be  closely  aliied  to  this  species.  He  obtained  for  its  composition  Sulphuric 
Acid  17  426,  Oxyd  of  Copper  66-935,  Water  11-917.  Oxyd  of  Tin  3145,  Oxyd  of 
Lead  1048.    With  this  species,  must  also  be  united  the  Konigine  of  Levy. 

Obs.  Tt  occurs  in  small  but  well  defined  cr]rstals,  with  nuuachite,  and  native  cop- 
per, at  ElkalhcrJoenburg,  in  Siberia.    The  Konigine  was  found  at  the  same  locality. 


VELVET  COPPER  ORE. 
Culvre  Velout^,  Levy.    KupfenammtenL 


268.  Occurs  in  short  delicate  fibres,  diverging  from  a  centre,  and 
gregagated  in  spherical  globules.     Color  a  rnie  smalt-blue. 


Obs.  It  occurs  sparingly  at  Moldawa,  in  the  Bannat,  coating  the  cavities  of  an 
earthy  oxvd  of  iron.  From  its  rarity,  the  characters  of  the  species  have  not  been  ac- 
carately  aetermined. 


NICKEL  GREEN.    Niccalüs  prasinus. 
DIanenate  of  Nickel,  Tkom, 

269.  In  capillary  crystals ;  also  massive. 

Soft.    Color  a  fine  apple-green.     Streak  greenish-white.    Prcic- 
iure  uneven,  or  earthy. 

According  to  Berthier,  (Ann.  de  Ch.  et  de  Ph.  xiii.,)  it  contains 
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AnenlcAcld 

3799 

Oxyd  of  Nickel 

3649 

W«er 

9fr88 

Oijd  of  Cotaü 

100. 

■nd  in  the  Inner  fli  ,,      

Ow.    b  occurs  on  white  nickel  Bl  AUemont,  in  Danphlnj,  and  u  nippoud  Ic 
mit  ftom  the  decompooilloD  of  tUs  ore. 


HERHERITE.    Niccaum  Haucu. 

270.  Massive ;  leniform.  Cleavage  in  three  directions,  indica- 
ting  a  rhombohedral  primary.     Surface  cuired. 

H.=4^6.  G.=4'3.  Luatre  vitreous  to  pearly ;  Bhining  on  fresh 
surtaces.  Streak  yellowish-gray.  Cotor  pistachio,-  emerald-,  and 
grass-green.     Translucent. 

Aecording  to  Herre»,  it  contains  Carbonlc  Acld  31 '8£,  Tellnrinm  5S'58,  Peroiyd 
of  Nickel  13-39.  Ou  charcoal,  tt  becomea  gnj  ander  the  aciion  of  Ihe  btowplpe, 
and  evotveS  a  white  smoke  which  adheres  lo  ihe  ebarcoal.  In  the  reduciOK  äame  it 
ii  changed  to  a  beautiful  grass-gre«D.    Heatcd  in  an  open  tube,  it  cives  an  abundonl 


ike,  which  adberea  lo  the  Rian,  and  on  eiamination  with  a  niicroscope,  appears 
to  be  composed  of  innumerable  white  transparent  globules. 

<^    li  occan  at  AUwiradtm,  in  Mexico,  tn  iraniiUon  limeatooes,  in  a  metallic 
TBiB,  coosiAiag  chieflj  of  oies  ot  lead,  natire  silrer,  hom  allver,  and  iodic  silver. 


URANIC  OCHRE.    DaANiLua  ocBRiaxt. 

271.  Earlhy  and  pulTerulent.  Color  milphur-yellow,  citron- 
yellow  to  brownish  or  reddish-yellow.  When  gently  heated,  it  be- 
comes  orange- yel  low. 

Ii  is  believed  io  be  Carbonaie  of  Draninm.    It  «fferresc««  in  acid,  yielding  a  ye\- 

1 !...■__   —ii-i.  -forjj  B  hrown  p — =— — ■■'- '-■-  -'  — - — >- 

spitchblende,i: 


URAinTE.    UsAHiLDs  ODiniii'nn. 

■Tita,  J.    Vimi 

272.  Primary  form :  a  right  Square 
prism.  Secondary :  similar  to  ägs.  ß2 
and  K3.  PI.  I. ;  also  the  anjaezed  Qgure, 
P  :  e=145°  32',  P  :  e'=140o  40',  P  :  e"= 
137°  ICK,  P  :  e"'=lll°  «V,  P  :  a'=134o, 
Phillips.  Cleavage  parallel  to  P  highly 
perfect ;  traces  of  e.  Sur&ce  P  smoom,  M 
rough. 

H.=2— 2-5.  G.=312,Chainpeaux.  Z/«*- 
tre  of  P  pearly,  of  otber  faces  adaiaantine. 


BARYTINEA.  247 

Strecke  somewhat  paler  than  the  color.  Color  emerald-green,  gross- 
green,  sometimes  leek-green,  apple-green  or  siskin-green;  also^old- 
yellow,  and  lemon-yellow.  Transparent — subtranslucent.  Prae- 
ture  not  observable.  Sectile.  Liuninae  brittle  and  not  flexible. 
In  this  respect,  this  mineral  diflfers  from  some  green  varieties  of 
mica  which  it  sometimes  resembles. 

It  contains  according  to  Berzelius,  and  R.  Phillips, 

Cornwall. 

Phosphoric  Acid  1462 

Oxyd  of  Uraniom  63*53 

Oxyd  of  Copper  8*19 

Water  1474 

Lime  — 

SiUca  =100,  B. 

Specimens  from  Cornwall  nsually  exhibit  iraces  of  arsenic  and  fluoric  acids ;  thoee 
f^om  Anton,  of  flnoric  acid  and  ammonia. 

Before  the  blowpipe,  per  se,  it  becomes  yellow  and  opaque.  It  intnmesces  on  char- 
coal,  loses  about  one  third  by  ignition^ana  fusesinto  a  olack  globule,  exhibiting  traces 
of  crystallization  upon  the  somce.    With  borax,  it  fonns  a  yellowish-green  glass. 

In  nitric  acid  it  dissolves  without  effervescence,  forming,  when  the  acid  is  satarated 
and  the  mineral  is  pure,  a  lemon-yellow  Solution. 

Obs.  Uranite  is  foond  with  other  orea  of  uraninm,  associated  with  silver,  tin, 
and  iron  ores ;  occasionally  also  in  beds. 

Gunnis  Lake  formerly  afibrded  splendid  crystallizations  of  this  mineral ;  and  ah» 
more  latterly,  Tincroft,  and  Wheal  Buller,  near  Redrulh,  in  Cornwall.  The  siskin- 
ffreen  variety  occurs  in  granite  veins  at  St.  Symphorien,  near  Antun,  and  at  St 
Yrieix,  near  Limoges,  in  France.  It  occurs  also  in  the  districts  of  Schneeburg  and 
Johanngeorgenstadt . 


Autun. 

Cornwall. 

14-96 

160 

6403 

600 
90 

1504 

14-5 

5-97 

— — : 

'100, 

B. 

05=100, 

P. 

ORDER  III.    CERATINEA. 


HÖRN  SILVER.    Cekatus  ccbiccs. 

Hezahedral  Pearl-Kerate,  JH.     Murlate  of  Silver.     Cblorid  of  Silver.     HornerZf  Wem.^    Hoff. 
Homtilber,  Hmu.    Argem  Muriat^,  H. 

273.  Primary  form:  the  cube.  Secondary  forms :  figs.  2,  3, 
4,  5,  6,  7,  PL  1.  Cleavage  none.  Iniperfect  crvstallizations : 
usually  a  strongly  coherent  granulär  structure,  rarely  columnar,  or 
bent  columnar ;  often  in  crusts. 

H.=l — 1-5.  G.=6'552.  Lustre  resinous,  passing  into  adaman- 
tine.  Streak  shining.  Colcr  pearl-gray,  passing  into  lavender-, 
and  violet-blue  ;  also  into  grayish-,  yellowish-,  and  greenish-white, 
and  into  siskin-,  asparagus-,  pistachio-,  and  leek-green.  Becomes 
brown  on  exposure.  Translucent — feebly  subtranslucent.  Frac- 
ture  more  or  less  perfectly  conchoidal.    Sectile. 

Klaproth  analyzed  a  specimen  from  Saxony,  and  another  from  Peru,  and  obtained 
the  following  composition  :  (Beitrage,  i.  132,  and  iv.  10.) 


Silver 

67-75 

76 

Chlorine 

21-50 

24 

Oxyd  of  Iron 

6-00 

— 

Alumina 

175 

— 

Sulphoric  Acid 

0-25==9725. 

— 

The  flame  of  the  candle  is  safficient  to  produce  fosion,  and  an  emission  of  fumes 
of  muriatic  acid.     On  charcoal  it  is  easily  redaced ;  and  also  if  rubbed  with  a 

§late  of  moistened  zinc  or  iron,  the  surface  of  zinc  or  iron  becomes  covered  with  a 
lin  film  of  metallic  silver.    It  is  not  soluble  in  nitric  acid  or  water. 

Obs.  Hom  silver  occurs  in  veins  in  clay  slate,  accompanying  other  ores  of  silver, 
and  usually  only  in  the  higher  parts  of  these  veins.  It  also  has  been  observed  with 
ochry  vaneties  of  brown  iron  ore ;  also  with  several  copper  ores,  calcareous  and 
heavy  spar,  &c. 

The  large.st  masses,  and  particularly  those  of  a  green  color,  are  brought  from  Peru 
and  Mexico,  where  it  is  associated  with  native  snver.  It  was  former ly  obtained  in 
the  Saxon  mining  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare. 
A  mass,  weighing  six  and  three-ouarter  pounds,  from  this  locality,  is  now  in  the 
Zwinger  coUection,  at  Dresden.  It  also  occurs  in  Siberia ;  at  Kongsberg,  in  Nor- 
way;  in  Com  wall,  and  at  Huelgoet,  in  Brittany:  alsoat  Andreasberg,  in  the  Hartz, 
occurs  an  earthy  variety,  called  by  the  Oermans,  Buttermilcherz,  which,  according 
to  Klaproth,  contains  Silver  24*64,  Muriatic  Acid  8*28,  Alumina  67*06. 

Hom  Silver,  when  found  in  large  quantities,  is  valuable  as  an  ore  of  silver. 


CERATINEA. 


HORM  aniCESILVEB.    CsuTDa  auiDRAtva. 
rrnwMil  Purt-EwM«,  jr.    Hiiriu*  orHmnrr.     McliknU  of  Nennfr, 

274.  PTimary  form :  a  right  Square  prism. 
Seamdary  form:  M  :  e=135°,  M  :  e=158°,  M  : 
e'=129°  32',  e  :  a=120°  6'.     Cleava^e  parallel  T 
with  M  very  indistinct.    Occurs  also  in  crjrstal-  ' 
line  coats,  and  of  a  g^ranularly  massive  structure. 

H.=l— 2.    G.=€l82,  Haidinger.     Lustre  ada- 
mantine.     Streak  white.     Color  yellowish-gray, 
or  ash'gray,  also  grayish  and  yellowish-white.     Translucent — sub- 
translucent     Fracture  conchoidal.     Sectile. 

Klaproth  fonnd  it  lo  conluu  Oxyd  o 

EhuricAcM  T6.    Ärtlficial  e&lomel  ii ^ 
iX ;  or  two  parti of  MercniT  lo  one of  Ctdorine. 
It  is  «nürelr  volatilized  on  cbarcoal  befoie  Üie  blowpipe,  U  pure,  and  is  thm  dls- 
llnKnühed  froiD  the  preceding  specie*.     Il  1b  Imolidtle  ia  water. 

Oia.  Thii  mioeraJ  U  of  even  rarei-  occarrence  Üian  hom  silvej.  Ib  ^rinclpal 
localilr  is  Moschellindsbccg,  in  Deuiponis,  where  iE  occora  coaUcgthe  civitles  of  • 
ferrueinons  gsngue,  and  associated  witb  cinnabar.  The  crysials  aie  ottea  Itrge  and 
well  defined.  It  has  also  been  obBerred  al  ilie  qnicbsllver  mlnea  of  Idri«,  in  Cu> 
Jiiola ;  at  Almadeo,  in  Spain )  and  at  Hanovitz,  in  Bobemia. 


lODIC  8ILTER.    Ceutoi  robunrs. 

276.  Structure  foliated. 

Soft.  Lustre  resinous.  Slreafc  semi-metallic.  Cdor  white — 
yellowish-g^eea,  with  some  black  portions  of  metallic  silver,  which 
have  a  silver-white  color  when  poUshed.  Tianslucent.  Platefl 
flexible. 

Some  experiments  by  Vanqnelln,  clMermiited  that  ft  contained  Bllver,  Iicad,  Iroo, 
lodine,  and  SDli^nr. 
Before  Ihe  blowpipe,  an  chaicoal,  it  foses  Inunediuely,  prodncing  a  vapor  whieh 
eofafinev''-     '-    ■—    ' ^  '- '  " — 


ORDEE  lY.    OSMERINEA. 


HALLOinLITE.    HrmtoLüs  cbrincs. 

HaDoytit«,  BmrtkUr,   Ana.  da  Chim.  «t  de  Pb.  ZXXIL  334,  and  UL  3d  Mr.  500. 

276.  Ck)mpact,  and  having  the  aspect  of  steatite. 

Yields  to  the  nail,  and  may  be  polished  by  it.  G.=l*8 — 2*1. 
Lustre  waxy.  Streak  white.  CoZor  white,  generally  with  a  bluish 
tint.  Subtranslucent  Fracture  conchoidal,  like  that  of  wax.  Ad- 
heres  to  the  tongue.  When  small  pieces  are  put  in  water,  they  be- 
come  transparentj  like  hydrophane ;  air  is  disengaged,  and  they  in- 
crease  in  weight 

It  contains,  according  to  Berihier, 

Liege.  Bayoone. 

Silica                                 39*5  46*7 

Alamina                           340  36*9 

Water                              S6-5— 100.  IG-O^QQ-e. 

When  calcined.  it  loses  one-foarth  of  its  weight,  and  becomes  milk-white.  It  is 
readily  dissolved  oy  solphuric  acld,  which  onites  with  the  alamina,  and  leaves  the 
silica  in  a  gelatinous  State. 

Obs.  Occots  with  ores  of  zinc,  iron,  and  lead,  near  Liege,  and  Lamur.  Also  at 
Bousscha,  near  Bayonne.  It  was  first  described  by  Berthier,  and  named  in  compli- 
ment  to  its  discoverer,  M.  Omalius  d'  Halloy.  According  to  Brongniart,  it  resolts 
from  the  decomposition  of  a  grapliic  granile. 

The  LenxiniU  of  John,  from  Kall,  in  the  Eifeld,  in  Pmssia,  the  StvtriU,  of  Du- 
ibnr,  from  St.  Sever,  in  France,  and  the  Fhakrüit  which  appears  in  the  form  of 
aoft  nacreous  scales  of  a  white  color,  from  the  eoal  formation  of  Fins,  in  the  Dep. 
of  Alliesin,  France,  are  similar  Compounds  with  the  above,  and  probably  mere  ra- 
rieties  of  it. 


KOLLYRITR    Htdeolto  ARcaLUFORias. 
Alamlne  Hydrat«  SIlIciftre,  Lmay,   Hydroui  TrielHcata  of  Atamlna,  Tknu. 

277.  Massive  ;  resembling  clay  in  its  ^neral  appearance. 

Light  and  friable ;  H.  sometimes  as  high  as  3.  Lustre  of  the 
surface  of  fracture  vitreous.  Colwr  snow-white.  Translucent — 
opaque.  Adheres  to  the  tongue.  Hardly  soils  the  fingers.  Frac- 
ture earthy. 


08MBRINBA.  251 

According  to  Kkproth,  (Beitrage,  i.  S57,)  and  Berthier,  ( AniL  des  Mines,  ü.  476,) 
itcontains, 

Bchemotts.  Efqaem. 

Silica                            14  150 

Alnmina                       45  44*5 

Water                           49b=rl01,  K.  40-5x=100,  B. 

Before  the  blowpipe  it  rei&ains  onaltered.  When  calcined,  it  gives  off  much 
water,  separates  inio  colomnar  masses  like  starch,  and  loses  weight ;  it  then  will 
absorb  water  with  a  slight  noise,  and  become  partij  transparent.  Dissoives  wiihont 
effervescence  in  nitric  acid,  fonning  a  saline  magma  wlthout  crystals. 

Obs.  This  species  was  discovered  by  M.  Lelievre,  on  the  mountain  Esqnerre,  in 
the  French  Pyrenees.  It  was  afterwaras  found  in  the  Shaft  of  Stephanus,  at  Sehern- 
nitx,  in  Hnngaij. 


SCARBROITE.    Hyihiolus  adbjbrbns. 

278.  Massive.  G.=l-48.  Without  lustre.  Color  pure  white. 
Fracture  conchoidal.  Odar  argillaceous  when  breathed  on. 
Highly  adhesive  to  moist  surfaces ;  admits  of  being  polished  by 
the  nail.  When  immersed  in  water,  it  does  not  become  translu- 
cent  or  subtranslucent,  neither  does  it  fall  to  pieces ;  but  it  in- 
creases  in  weight. 

It  contains,  according  to  Vemon,  Alnmina  42*75,  Silica  7*90,  Water  48*55,  Per- 
oxyd of  Iron  0-80=100. 

Obs.  It  oceurs  between  laminse  of  ozyd  of  iron,  in  a  calcareous  rock  on  the 
coast  of  Scarbro. 


PYRARGILLITR    HrnHOLUs  pyrosuicus. 
MMlnukiUd,  Jahretbericht,  1833,  p.  174. 

279.  Massive ;  occasionally  presenting  the  form  of  a  four  sided 
prism,  with  truncated  anales  or  beveled  edges ;  frequently  traversed 
with  minute  chlorite  particles.  Color  partly  black  and  shining,  or 
bluish  and  dull.    Emits  an  argillaceous  odor. 

Consists  of  Silica  43*93,  AlumiDtt  88*93,  Ozyd  of  Iron  5*30,  Magnesia,  with  a  little 
Oxyd  of  Manganese  2*9,  Polasl*lil(^  Boda  1-85,  Water  15'47«=99*43.  It  is  entirely 
soluble  in  nitric  acid. 

Obs.  Oceurs  in  granite,  n^r  Helsingsfors,  in  Finland.  It  was  named  as  above 
by  NordenskiÖld,  on  accoantaHw  argillaceous  odor  when  heated,  irom  ff«p,/f«,  and 
d[priXA«f,  day,  *^ 


OIBBSITE.    Htdrolüs  OmiaANüs. 

280.  Oceurs  in  stalactitic  forms,  often  irregulär  and  small,  form- 
ing  a  tuberöse  surface.  Structure  fibrous,  the  fibres  radiating  from 
the  central  column. 

H.=3— 3*5.  G.=3091,  Thomson;  2-4,  Torrey.  Lustre  fainj. 
Streak  white.     Cohr  grayish,  or  greenish-white.    Translucent. 


SBS  DBSCRIPTtVE  ÜIHBftALOOT. 

Aeeordlng  to  Dr.  Torrey,  (New  York  Mfed.  and  Pbys.  Journ.  L  68,)  it  is  composed 
of  Alumina  64*8,  Water  34*7.  Dr.  ThonuKm  gives  the  followinff  composition  as  the 
result  of  hls  anaJysis,  which  mar  have  been  obtained  from  a  less  pure  specimen : 
Alumina  54*91,  Water  33*60,  Silica  8*73,  Peroxyd  of  Iron  3'93«101'17. 

Obs.  It  has  been  found  in  small  quantities  in  a  bed  of  brown  iron  ore  at  Rieh- 
mond|  Mass.!  where  it  was  first  diacovered  by  Dr.  Emmons. 


ALLOPHATOL    Htdrouis  tinctos. 


281.  Reniform  and  massive ;  sometiines  presenting  traces  of  crys- 
tallization  on  the  surface ;  occasionally  almost  pulverulent. 

H.==3.  Q.=1'862 — 1-889.  Lustre  vitreous,  or  resinous ;  splen- 
dent  and  waxy  intemally.  Streak  white.  Color  pale-blue; 
sometimes  ^een,  brown,  or  yellow.  Translucent.  Fracture  con- 
ehoidal,  and  shining.    Yery  brittle. 

The  following  is  its  composition,  aeeordlng  to  Stromeyer  (GKlbert's  Annalen,  Ut. 
190,)  Walchner,  and  Berthier,  (Ann.  des  Mines,  1836,  ix.  499.) 

Trtaipartiit  Tvlelj.  Polreraltiit  rtritty. 

Alumina              32*203                    38*76                        29-3  34*3 

SiUca                   21*923                    3411                        31*9  36*3 

Water                  41*301                    35*75                        44*3  38*0 

Carb.  of  Copper    3*058    Ox.  Cop.    8*33    Mixedelay,   4*7  1*5 

Lime  0730  

Sulph.  of  Lime     0*517  

Hyi  Perox.  Iron   0-370=100,  S.       =100*95,  W. =100,  B. =100,  B. 

The  heat  of  the  blowpipe  speedily  deprives  it  of  its  color,  and  renders  it  opaque 
and  pulverulent,  producm^  at  the  same  lime  some  intumescence,  and  tinging  the 
flame  green.  It  aoes  not  taae  per  se,  but  wiih  borax  melts  readily  into  a  transparent 
and  nearly  colorless  glass.    It  formst  a  jelly  wilh  acids. 

Obs.  It  occurs,  lininjg  irregulär  cavities  in  a  kind  of  marl,  at  Saalfield,  in  Thu- 
ringia ;  at  Schneeberg,  in  Saxony ;  and  elsewhere.  The  specimens  analyzed  by  Ber- 
tbier, occur  abundantly  in  the  chalk  of  Beauvais,  France ;  they  presented  a  honey- 
yellow  color.  It  was  first  obsenred  by  Messrs.  Riemanu  and  Roepert,  and  hence  has 
been  call«!  Riemannite,  The  first  analysis  and  deseription  were  made  by  Hoffinan 
and  Stromeyer.  in  1816. 

The  name  of  this  species  is  derived  fh>m  oXXoc,  atJUr,  and  fc«M*,  to  appears  in  alla* 
aion  to  its  change  of  appearance  under  the  blowpipe. 


BOLE. 

282.  Massive ;  structure  impalpably  granulär. 

G.=l*6 — 1*97.  Soft,  or  very  soft.  lAistre  dull,  or  faintly  glim- 
mering.  Streak  shining,  or  resinous.  Color  brown,  yellow,  or 
red.  Subtranslucent — opaque.  FVdciure  perfectiy  conchoidal. 
Peel  greasy.  Adheres  to  the  tongue.  Thrown  into  water,  it  emits 
a  craclding  noise,  and  fidls  to  a  powder. 

Obs.  Bole  occurs  in  irregulär  beds.  or  dineminated  nodales  kk  wacke  and  trap 
tufa,  in  Habitschwald,  in  Hesaia;  at  Striegau«  in  SUesia:  and  at  8heibenbeig,  in 
Saxony. 


OBMERINKA. 


353 


SERPENTINB.    Ophitis  comnnna. 


Hydront  BetqnMItetle  of  Mafnetlm,  TImi.  liannollte*  atJfutfll,   Dewejrtttt, 


O^ITff, 


283.  Primary  form:  a  right  rectanfiralar 
prism.  Secondary  form :  m  :  e'=131®  14}^,  c': 
«^=820  27',  M :  e=116o  44^  M :  e'=133o  SS',  a : 
a=105o  26/.  Cleava^e  indistinct  parallel  to  m 
and  ef^  apparent  only  in  a  strong  light  Occurs 
usually  massive;  composition  granulär  and 
impalpable.  Some  varieties  have  a  lamellar 
structure. 

H.=3— 4.  G.=2-607;  2-691,  Thomson. 
Lttstre  resinous — ^^asy ;  low  degrees  of  in- 
tensity.  Streak  white,  slighüy  shinin^.  Color 
leek-green  and  blackish-green ;  occasionally,  lighter  shades  of  eil 
and  siskin-green  colors ;  none  bright.  On  exposure,  it  often  be- 
comes  yellowish-gray.  Translucent — opaque.  Fracture  con- 
choidal  or  splintery.    Sectile. 


It  contains,  according  to  Lychnell,  Hising^r,  Mo8tnder,  Yanuxem  and  Shepard, 

4307 

40-37 

12-45 

0-50 

0-25 

117 


SiUca 

41-58 

4195 

Magnesia 

4241 

40-64 

Water 

1129 

11-68 

Lime 

Alumina 

trace 

0^37 

Protoxyd  of  Iron 

2-17 

»22 

Carbonlc  Acid 

2^38»90*83,  L. 

9-420 

SiUcA 

42-34 

42-69 

Magnesia 

44-20 

40^00 

Water 

12^38 

16-45 

Protoxyd  of  Iron 

0-18 

100 

Carbonic  Acid 

0-87=99^,  M. 

r-81,  H. 


.100-14,  V. 


40-08 
41-40 
15-67 
12-70 


S. 


The  first  is  an  anal3rsis  of  a  yellow  translucent  Serpentine  firom  Sjognivan,  in 
Svärdsjo.  The  second,  of  a  precions  Serpentine  from  Skyttgruvan,  at  Fahlnn ;  the 
third,  from  the  same  locality ;  the  fourth,  of  an  almost  colorless  variety  from  the 
limestone  quarry  of  Gullsjo,  in  Wermeland;  the  two  foliowing,  of  marmolite,  from 
Hoboken ;  the  last  of  the  same  variety  from  Blanford. 

On  exposure  to  heat  it  gives  off  water,  assumes  a  brownish  red-color,  bnt  fuses 
with  difficulty  and  only  on  the  edges.  With  borax  it  fonns  a  green-glai«,  which  be- 
comes  nearly  white  on  cooling.  With  carbonate  of  soda,  it  fuses  into  a  yellowish- 
brown  enamel 

Obs.  The  translucent  yarieties  of  Serpentine  have  been  diatingnished  by  the  epi- 
thet  preciaus  or  noble  serptiUifte,  Cowvaum  Serpentine  has  a  more  earthv  aspect,  sind 
is  <mtf  subtranslucent  or  opaque.    The  m&rmolite  rariety  has  a  lamellar  stractnn, 


MM 


*  SilHman's  Am.  Jonmal,  iv.  18. 
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and  presents  a  dark  or  light-green.  and  greenish  or  bluish-white  color.    Its  hardness 
is  S*»— 3.    Serpentine  frequently  rorms  mountaln  masses  in  primitive  renons. 

Dark-green  opaque  crystals  of  Serpentine  liaye  been  obsenred  in  the  Fassa  vallejr, 
Tyrol ;  tneir  fbrm  is,  bowever.  usually  so  imperfect^at  but  a  few  of  the  faces  in  the 
above  figure  are  presented  in  tne  same  individual.  They  have  been  considered  pseu- 
domorphs,  and  quite  lately,  M.  A.  Glnemstedt,  ( Annalen  der  Physik,  etc.,  1835,  No. 
11,)  has  advanced  the  hypothesis,  and  snpporteid  it  bv  very  plausible  arguments,  that 
they  are  pseudo-cr^tals  of  chrysolite.  For  an  ezplanation  of  the  probable  process 
in  tnis  traasformation,  see  I  56. 

The  finest  precioos  serpentines  come  from  Fahlon  and  Golsjo,  in  Sweden ;  the  Isle 
of  Man ;  the  neighborhood  of  Portsoy,  in  Aberdeenshire  :  Corsica ;  Siberia ;  Saz- 
ony.  Common  Serpentine  occiiis  at  Lizzard's  Point,  in  Comwall,  and  many  other 
places. 

In  the  United  States,  precions  Serpentine,  of  a  Ught-green  color,  occors  at  Phillip»- 
town,  in  the  Highlands,  N.  Y.,  where  it  is  freqnently  intersected  with  narrow  seams 
of  aä>estus ;  also  at  Newburypoit,  Mass.,  and  at  Newport,  R.  I.  Near  New  Fane, 
Vt.,  and  Middlefield,  Mass.,  there  are  extensive  formationsof  Serpentine.  At  Amity. 
N.  Y.,  and  at  Bryan,  N.  J.,  crjrstallized  yarieties  have  been  obsienred  disseminatea 
throogh  limestone,  associated  at  the  former  place  with  black  spinel  and  Ilmenite ;  at 
the  latter  with  red  spinel.  The  marmolite  yarie^  occnrs  with  native  magnesia,  at 
Hoboken,  N.  J.,  ana  at  Blandford,  Mass.,  with  schiller  spar.  A  compact  variety  of 
Serpentine,  in  many  respects  resembling  the  marmolite,  has  been  found  in  seams 
ana  irregulär  veins,  at  Middlefield,  Maiss.,  at  Oooptown,  Hartford  Co.,  Md.,  and  at 
Amity,  N.  Y.  Specimens  of  precioos  Serpentine  are  also  obtained  at  the  New  Ha- 
Yen  marble  quarry,  where  it  occurs  in  the  yerd  antiaue  marble  of  that  region. 

A  mineral  has  been  described  by  Hausmann  under  the  name  of  picrolüe^  whose 
composition  is  yenr  similar  to  that  of  Serpentine.  We  would,  therefore,  connect  it 
with  this  species,  tiU  fanher  crystallographic  observations  show  an  identity  to  be  im  • 
possible.  Its  description  is  as  follows :  structure  massive  or  fibrous.  ä.=3-5— 4 ; 
color  leek-green,  passing  into  yellow.  Streak  a  Uttle  shining— subtranslucent  to 
opaque.    Tne  following  are  a  few  of  its  analyses. 


Btromeyer. 

Lynchnell. 

Almroth. 

SiUca 

41-660 

40-98 

40-04 

Magnesia 

37159 

33-44 

38-80 

Water 

14723 

12^86 

908 

Alumina 

0-73 

Protoz.  Iron 

4046 

8-72 

8-28 

Protox.  liiang. 

8^247 

Carbonic  Acid 

=99-835. 

l-73-^e-46. 

4-70=100-90 

Serpentine  admits  of  a  high  polish.  and  from  its  softness,  may  be  tnmed  in  a  lathe. 
It  is,  therefore,  sometimes  employea  aa  a  material  for  omaments,  as  vases,  boxes, 
&c.  At  ZÖblitz,  in  Saxony,  Bayreuth,  and  in  Franconia,  several  hundred  persons 
are  employed  in  this  manuiacture. 

Chromate  of  iron  is  usually  found  disseminated  through  Serpentine,  giving  it  fre- 
quently a  variegated  appearance,  somewhat  similar  to  the  skin  of  a  snake.  From 
Ulis  pecnliariQr  it  received  its  name,  xtpetUine  and  ophiU. 


AOALMATOUTE.    OpHma  nauLARis. 

Plgwe  aione.    BUdsitlB,  W.  ami  L,   Koraile.   Larditc.   PsfodlM.   Tale  Ormyhlqo«,  H. 

284.  Massive ;  structure  sometimes  slaty. 

H.=2;  yields  to  the  nail.  G.=2-816,  Klaproth;  2-896,  Thomson. 
Lustre  waxy,  nearly  duU.  Strecke  white  or  &;ra3rish-white,  some- 
what shining.  Color  white,  ereenish,  gra3risn,  yellowish,  brown- 
ish ;  rarely  also  pink  and  mottfed.  Subtranslucent — ^nearly  opaque. 
Fracttire  coarse  splintery.    Sectile.     Feel  greasy. 


OBMXRINKA. 

( 

It  contalns 

Vauqutttii 

KlaiMtoth. 

John. 

Jobn. 

TboBffoi 

SUica                  56 

56 

55 

51-5 

49*816 

Ahimina             99 

93 

90 

3»5 

99-596 

Lime                     9 

^ 

175 

3-9 

6<KX) 

Protox.  Iron          1 

0-5 

1 

1-75 

1-500 

Protox.  Mang.     — 

>_ 

trace. 

1-3 

Potash                   7 

7 

625 

6-0 

6-800 

Water                   5 

3 

5-5 

5-13 

55 

266 


The  specimens  analyzed  bj  the  aboFe  chexniste  were  fi-om  China.  Klaproth  ob- 
tained  venr  nearly  the  same  result  with  a  Reimen  from  Nagyag. 

Before  the  blowpipe  it  whitens,  but  is  inrusible.  With  borax,  it  affords  a  colorless 
glass.    It  dissolves  in  part  in  solphnric  acid,  leaving  a  siliceous  residae. 

Ob8.  Agalmatolite  occurs  principally  in  China,  where  it  is  canred  into  grotesque 
images  or  pagodas,  and  chimney^piece  omaments.  It  is  found  also  at  Nagyag,  in 
Transylvania ;  in  Norway  and  Wakts,  in  less  cbaracteristic  varieties. 

KEROLITE.    Opritis  EENiFosMit. 

285.  In  kidney-shaped  or  reniform  masses.  Strocture  lamellar 
and  compact. 

H.=2— 2-26.  G.=2 — 2*2.  Lustre  vitreous,  or  resinous.  Streak 
white.  Color  white,  green.  Transparent— translucent.  Fraeiure 
conchoidal.     Feel  greasy ;  does  not  adhere  to  the  tongue. 

It  contains,  according  to  Pfaff, 

Silica  37*95 

Alumina  13*18 

Magnesia  16*03 

Waler  31-00b«9715 

Kerolite  occurs  at  Frankenstein,  in  Silesia;  and  at  Zöblitz,  in  Saxony;  associated 
at  each  locality  with  Serpentine. 

A  variety,  Dermattn^  is  described  by  Briethaupt,  as  occurring  on  Serpentine  at 
Waldheim,  in  Saxony,  in  reniform,  rarely  globular  masses,  and  sdso  in  thin  coatings 
and  cnists.  H.=2.  G.=:3-136.  lALStre  resinons.  Strtak  straw-  or  pea-yellow. 
Color  different  shades  of  green ;  also  dark  liver-brown.  Subtranslacent.  jFVactere 
conchoidal.    Feel  greasy.    Odor^  when  moistened,  argillaceons. 

KILLINITE. 

286.  Occurs  in  irregulär  thin  crystals,  apparently  rectangular 
prisms ;  also  in  crystalline  masses. 

H.=4.  G.=2-66 — 2*75.  Düstre  vitreous,  weak.  Streak  yel- 
lowish-white.  Color  greenish-gray,  often  tinged  brown  by  oxyd  of 
iron,  or  from  decomposition.    Faintly  translucent. 

It  contains,  according  to  Barker,  Lehnnt,  and  Bljrthe, 


Barker. 

LehiuiL 

Blythe. 

SiUca 

53^49 

49-08 

47-9% 

Alumina 

84-50 

30-60 

31*041 

Potash 

5-00 

6-73 

6063 

Water 

500 

10-00 

10-000 

Protox.  Iron 

3*49 

3-37 

3-338 

Lime 

0-68 

0^734 

Magnesia,  with  Mang. 
Protox.  Manganese 

1-08 

0-459 

0-75«90iM. 

«100-43. 

l-365=:99-795. 
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It  bleaches  before  the  blowpipe,  intnmesces,  and  ftises  with  litüe  difficulty  into  a 
white  enamel ;  with  carbonat«  m  soda,  it  foses  into  a  transparent  gla». 

Om.  '  Killinite  occnrs  at  Killiney  Baj,  near  Dublin,  where  it  exists  in  granite 
veins,  near  their  jonction  with  mica  slate.  Its  associate  minerals  at  the  locality  are 
apodumene,  qoartz,  feldspar,  and  gamet.  Its  crystals  have  sometimes  a  length  of 
loor  inches  or  more,  and  a  breadth  and  thickness  of  about  an  inch.  They  closeljr 
reaemble  spodnmene  in  their  extemal  appearance. 


PYRALLOUTE. 

287.  Primarpform :  an  oblique  rhomboidal  prism ;  P :  M=140^ 
49^,  M  :  T=^9i9  w.  Seeandarp  form :  with  the  obtuse  lateral 
edge  replaced.  Cleavfige  distinct  parallel  to  M  and  T ;  also  in  the 
direction  of  e.     Usually  massive,  with  a  granulär  composition. 

H.=3-5 — 4.  G.=2ö66 — 2-594.  Lustre  duU,  sometimes  slightly 
resinous.  Sireak  white,  dolor  white,  sometimes  greenish.  Sub- 
translucent — opaque.     Fracture  earthy. 

The  following  eompotitioa  was  obtained  by  Nordenifclold : 

SiUca  56*68 

Magnesia  33*38 

Alumina  3*38 

Lime  5'58 

Protoxyd  of  Mang.  0*99 

Perox.  uf  Iron  0*09 

Water  8'68 

Bitumen,  and  loss  6'38»100. 

Bffore  the  blowpipe,  it  ilrst  becomes  black,  then  white  again;  aflerwards  it  intn- 
mesces, and  melts  on  the  edges  into  a  white  enameL  With  borax,  it  yields  a  trans- 
puent  glass.  With  soda,  it  tagen  easlly  into  a  transparent  yellowish-green  glass. 
with  biphosphate  of  soda,  there  is  a  sllg^  eifenrescence,  bot  rasion  is  obtained  with 
great  dimculty. 

Obs.  The  only  known  locality  of  pvrallolite  is  at  Storgord.  in  the  parish  of  Par- 
sas,  in  Finland,  where  it  occnrs  in  a  limestoiie  bed,  with  felOBpar,  pyroxene,  scapo- 
Hte,  moroxite.  and  sphene.  It  was  discovered  by  Count  Steinheil,  and  first  described 
and  analyzed  W  NoraenskiÖld.  Its  name  is  from  the  Greek  *vp,  iCne,  «XX«s,  other^  and 
Xi0b(,  sUme,  in  allusion  to  the  change  of  color  it  experiences  in  the  heat  of  the  blowpipe. 


HYDROÜS  SILICATE  OF  BCAGNESIA. 

tes.  There  are  several  eompoimds  which  maj  come  ander  the  above  general 
name,  whose  titles  to  the  rank  of  qpecies  are  not  folly  determined.  They  are  as 
follow : 

8ea  Foam ;  called  also  Meenckantm.  and  MagnesUe.  The  specimen  from  Coulom- 
miers,  ihirty  miles  east  of  Paris,  anaijrzed  bj  Berthier,  was  soft,  impressible  by  the 
nail  *,  had  a  smooth  and  nnctoos  feel,  and  a  gravish-white,  and  occasionally  slightly 
reddish  color ;  when  inmiersed  in  water,  it  imbibed  it  readily,  and  increased  in  bulk, 
and  finally  formed  a  soft  paste,  without  plasticity,  similar  to  lelly.  It  contained  Silica 
54,  Magnesia  24,  Water  90-1,  Alumina  1*4.  When  heatea,  it  loses  its  grayish  or 
reddish  tint,  and  becomes  white. 

Meerschaum  of  Thomson.  It  occnrs  at  Eski  Scheher,  in  Natolia,  in  a  large  fiasnre 
six  feet  Wide  in  calcareons  earth.  H.<=3.  LMstrt^vM.  Co^  white.  Opaque.  fS'oC' 
ture  fine.  earthy.  Snrface  smooih.  It  ccmtains  SiUca  43,  Magnesia  ^5,  Water  83, 
Lime  3-3,  Alumina  with  a  trace  of  Maagancse  ^«^99*8.    Hieatedi  it  gives  o«a  water 
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and  a  fetid  odor,  becomes  hard  and  perfectly  white.  It  is  employed  for  the  manufac- 
ture  of  the  bowls  of  Turkey  tobacco  pipes,  and  thus  supports  a  monastery  of  Dervises, 
established  near  where  It  is  dug.  The  workmen  assert  that  it  grows  again  in  the  fis- 
sure,  and  po^  itself  up  like  frolh. 

QuinciU^  of  Beithier,  is  a  red  colored  substance,  which  is  disseminated  through  a 
limestone  deposit,  eztending  fromMehun,  in  France,  beyond  the  village  of  Gtuincey. 
It  may  be  obtained  pnre  from  the  limesione,  by  treaiing  it  with  acetic  or  dilute  mu- 
riatic  acid.  It  is  in  light  particles  of  a  carmine-red  color ;  ihis  color  is  removed  by  heat, 
which  at  the  same  time  evolves  water.  It  contains  Silica  54,  Magnesia  19,  Protoxyd 
of  Iron  8,  Water  17=98.  It  is  acted  on  imperfectly  by  the  strong  concenirated  aclds, 
which  dissolve  the  magnesia  and  iroh,  and  leave  the  silica  in  a  gelatinous  State. 


PINITE.      StYLÜ«   HEXAQONUfl. 
Micardle,  JTirtoaii. 

289.  Primary  form :  a  hexagonal  prism.  Secondary  form  : 
the  primary  with  its  lateral  edges  truncated  or  beveled  ;  often  the 
bevelment  is  so  far  extended  as  to  produce  twelve  sided  prisms. 
Cleavage  is  sometimes  apparent  parallel  to  the  base  of  the  prism ; 
usually  very  indistinct. 

H.=2-25.  G.=2-7575,  C.  G.  Gmelin,  a  variety  from  St.  Par- 
doux  ;  2-782,  Haidinger,  crystallized  specimen  from  France.  Lus- 
tre  resinous,  inclining  to  pearly ;  glistening.  Streak  white.  Color 
gray,  grayish-green,  or  browii.     Opaque.     Fracture  uneven. 

It  contains,  according  to  Gmelin's  analysis  of  a  specimen  from  St.  Pardoux, 

Silica  55-9G4 

Alumina  25480 

Potash  7*894 

Soda  0*386 

Peroxyd  of  Iron  5*512 

Magnesia,  with  Manganese  3*760 

Water  1*4 10=100-406. 

Before  the  blowpipe  it  whitens  and  fuses  on  the  edges,  bnt  does  not  melt.  With 
borax  it  yields,  after  a  continned  blast,  a  transparent  globale,  colored  by  iron. 

A  variety  from  Saxony  is  cntirely  unalterable  under  the  blowpine.  It  also  differs 
in  composition,  containing,  according  to  Klaproth,  Silica  29*5,  Alumina  63*75,  and 
Oxyd  of  Iron  6*75.    No  distinction  has  been  noticed,  however,  in  their  forms. 

Obs.  This  species  was  distinguished  by  Werner,  and  named  from  the  Pipi  «il- 
lery  in  the  Schneeberg  mines,  where  it  was  first  discovered.  Prof.  Shepard  nas 
united  it  with  Mica,  as  a  decomposed  varieiy  of  this  species.  Its  usually  difficult 
cleavage  seems,  however,  to  be  inconsistent  with  the  supposition  that  it  could  arise 
from  the  alteration  of  so  fissile  a  mineral  as  mica.  Still  there  is  much  doubt  con- 
nected with  its  specific  nature. 

Gieseckite  appears  to  be  but  a  variety  of  Pinite.  It  occurs  in  hexagonal  prisms  of 
a  gray,  green,  or  brown  color;  imperceptible  cleavage,  resinous  lustre,  and  white 
streak.  According  to  Stromeyer,  it  contains  Silica  4607,  Alumina  33*82,  Magnesia 
1  20,  Oxyd  of  Iron  3*35,  Oxyd  of  Manganese  115,  Potash  6*20,  Water  4*88=96.67. 

It  occurs  Imbedded  in  decomposed  feldspar-porphyry,  at  the  Puy-de-Dome,  in  Au- 
vergne  ;  in  granite,  at  Schneeoerg,  in  Saxonv:  at  Linsenz,  in  the  Tyrol ;  and  in 
primitive  rocks  in  Comwall  and  Aberdeensnire.  Gieseckite  was  brought  from 
Akulliara^iarsuk,  in  the  district  of  Julianshope,  in  Greenland,  by  the  late  Sir  Charles 
Giesecke,  where  it  occurs  imbedded  in  compact  feldspar  oi  quartz. 

At  Lancaster,  Mass.,  this  species  occurs  imbedded  in  qoartz,  associated  with  An- 
dalusite  ;  also  at  Haddarnj  Conn.,  with  chrysoberyl,  gamet,  tuimaline,  &c. 

33 


46-79 

44-60 

39*73 

30-10 

2-97 

6-75 

501 

3-86 

0-43 

3-24 

13  50»101-43,  H. 

»-3&=96-90,  W 
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FAHLUNITE.    Stylus  acrotomus. 
TrlelMlte,  U.    Tricklasite,  P.    Fahlunite,  Hinnftr, 

290.  Occurs  in  six  sided  prisms.  CleavcLge  perpendicular  to  the 
axis,  or  parallel  to  the  base  of  the  prism. 

H.=3.     G.=2*6 — 2-7.     Lustre  resinoiis  or  vitreous.     Streak 

g"ayish-white.     Colar  green,  passing  into  dark-brown  and  black. 
paque. 

It  contains,  according  to  EUsinger  and  Wachtmeister, 

Silica 

Alumiha 

Magnesia 

Protoxyd  of  Iron 

Oxyd  of  Manganese 

Waler 

Before  the  blowpi]>e  it  becomes  gra^,  and  melts  on  its  thinnest  edges.  It  dissolres 
slowly  with  boraz,  vielding  a  glass  slightly  colored  with  iron. 

Obs.  It  occurs  in  the  mine  of  Elric  Matts,  near  Fahlun,  in  Sweden,  where  it  is 
fonnd  both  massive  and  crystalHzed,  imbedded  in  chlorite  siate,  and  associated  with 
copper  pyrites,  galena,  and  dichroite.  The  crystals,  from  their  hirhly  perfect  cleav- 
age,  almost  invariably  break  in  parallel  position  with  the  slate,  and  thns  present  only 
sections  of  their  form. 


PICROSMINE.    Nematub  rectanoulcs. 
DlbydrouB  Bbilicate  of  Mag oe»la,  Tkwwuon. 

291.  Primary  form :  a  right  rectangular  prism, 


(over  m)  =62°  ll^     Cleavage  parallel  to  m  perfect, 
to  m  less  so.     Occurs  also  imperfectly  crystalline,    ' 
and  composed  of  fine  columnar  or  granulär  parti- 
des 

H.=2-5— 3.  G.=2-596— 2-66.  Lustre  of  m 
pearly ;  of  other  planes,  inclining  to  vitreous. 
Streak  white  and  duU.  Color  generally  greenish-white,  some- 
times  dark  green.  Subtranslucent — opaque.  Fracture  uneven, 
scarcely  perceptible ;  of  imperfectly  crystalline  varieties,  splintery. 

According  to  Magnus,  (Poggendorf's  Annalen,  vi.  53,)  it  contains 


Silica 

54-88 

Magnesia 

33-35 

Alumina 

0^79 

Peroxyd  of  Iron 

1-39 

Protoxyd  of  Manganese 

042 

Water 

730b=9813. 

It  is  infusible  per  se ;  but  gives  out  water,  becomes  first  black,  then  white  and 
opaque,  and  acquires  a  hardness  eqoal  to  5.    It  is  soluble  in  salt  of  phosphoros,  with 
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tbe  ezception  of  a  skeleton  of  silica.    When  heated  with  nitrate  of  cobalt,  it  assmnes 
a  pale  red  color. 

Ob8.  Picrosmine  has  been  found  only  at  the  iron  mine  of  Engelsbnrg,  near  Pres- 
nitz,  in  Bohemia,  where  it  is  associated  with  magnetic  iron  ore.  It  resembles  com- 
mon asbestus  in  externa!  appearance,  bat  was  aistinguished  from  that  mineral  hy 
Haidin^er,  who  named  it  Ficrosmine,  from  «arp^,  HUer^  and  iv^iij  odor^  in  aUosion 
to  the  biuer  and  argillaceous  odor  of  the  moistenc^d  mineral. 


OSMELITE.    Nematcs  scohformis. 

292.  In  thin  prismatic  concretions,  scopiformly  or  stellularly  ar- 
ran^ed.     Cleavage  in  one  direction. 

H.=4 — 5.  G.=2-79 — 2-83.  Lustre  between  pearly  and  vitre- 
ous — of  low  intensity.  Color  grayish-white,  inclining  to  smoke- 
gray ;  on  exposure,  becomes  dark  hair-brown.  Translucent.  Feel 
greasy.  Odor,  when  breathed  upon,  argillaceous.  In  the  mouth 
it  feels  as  if  about  to  dissolve,  although  no  change  takes  place. 

Obs.  It  occors  on  calcareous  spar,  mixed  with  dathoUte  in  trachyte,  at  Nieder- 
kirchen, near  Wolistein,  on  the  Rhine.  It  was  first  described  by  Breithaupt.  Its 
name  is  derived  from  ivitii,  odor. 


NEMALITE.    Nbmatds  CRiaLiB. 

J^uttall,  Silliman's  Jour.  IV.  J9.    Amianthoid  M afncsite.     Silldoat  Hydrate  of  Magnesia,  TUm- 
#«»,  Roy.  Soc.  Traiis.  Ed.  XI.  468 

293.  Fibrous ;  fibres  slender,  elastic,  sometimes  curved,  easily 
separable. 

H.=2.  G.=2-353,  Thomson  ;  2-44,  Nuttall.  Lustre  silky,  or 
pearly.  Some  decomposed  yarieties  have  an  earthy  appearance. 
Streak  white.  Color  grayish  or  bluish-white,  sometimes  slightly 
yellowish. 

It  is  composed,  accordiug  to  Thomson,  of 

Magnesia  51*721 

Silica  IS-deS 

Peroxyd  of  Iron  5*874 

Water  29  666»d9'839. 

In  the  flame  of  a  lamp  the  fibres  become  opaque  and  rigid,  and  assnme  a  light 
brown  tinre.  In  this  State  the  mineral  is  easily  reducible  to  a  powder.  When 
rubbed  wiUi  a  piece  of  iron,  the  mineral  phosphoresces  with  a  yellowish  light. 

Obs.  Nemalile  forms  veins  in  the  Serpentine  rocks  at  Hoboken,  in  New  Jersey. 
The  name  is  derived  ftom  m^«,  a  thread^  in  allusion  to  its  fibrous  structure. 


NATIVE  MAGNESIA.    Margaritus  magnesicus. 

NaUre  Hydrate  of  Macaeala,  Bnice*a  Min.  Joorn.  I.  98.     NaUve  Mafoeaia,  CUa».     MiCBteto 
Hydrat«,  H. 

294.  Prtmary/orm ;  tetraxonal.    Äteccmrfary /orm :  (pnmary?) 
a  six  sided  prism.    This  form  is  of  rare  occurrence.    Native  mag- 
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nesia  gencrally  presents  large  foliated  plates,  easily  separable.  The 
planes  of  Separation,  or  of  cleavage,  are  parallel  to  the  base  of  the 
hexagonal  prism. 

H.=l-5.  G.=2-35,  Haidinger.  Ltistre  pearly.  Streak  white. 
Color  white,  inclining  to  ffray,  blue,  or  green.  Translucent — sub- 
translucent.     Sectile.    Thin  laminae  flexible. 


It  consists  of 

Bruce. 
70 

Fyfe. 
69-75 

Vanqaelin. 
64-0 

Stroineyer. 

Thomson. 

Magnesia 

66-67 

68  345 

67-98 

Water 

30 

30-35 

290 

30-30 

29-902 

3096 

Protox.  Mang. 

— 

1-57 

0-637 

1  1  57 

Proiox.  IroBL 

.— . 

2^5 

118 

ail6 

Lime 

-^ 

019 

Silica 

— 

2-0 

100        lOOOO 


975 


99*91         99-030 


10051 


The  first  of  the  iwo  analvses  by  Stromeyer,  and  that  by  Thomson,  were  of  speci- 
mens  from  Swinaness.    The  others  are  analyses  of  Hoboken  specimens. 

Before  the  blowpipe  it  becomes  opaque,  loses  weight,  and  is  rendered  friable,  but 
does  not  fuse.    It  is  entirely  soinble  in  the  acids  withont  efTervescence. 

Ob8.  It  occurs  in  consioerable  yeins  traversing  Serpentine,  at  Swinaness,  in  Unst, 
one  of  the  Shetland  isles ;  also  in  the  same  rock  at  Hoboken,  N.  J.,  opposite  the  city 
of  New  York,  in  veins  which  are  sometimes  an  inch  in  width.  This  mineral  was 
first  discovered  and  described  by  the  laie  Dr.  Bruce,  of  New  York. 


TALC.    Maroabitits  saponaceus. 


PrinnaÜc  Talc-Mica,  M.    Green  Eartli.    Chlorite.    BtcatUe.    Vcrmiculite. 

295.  Primary  form :  a  right  rhombic  prism ;  M :  M=120°.  Se- 
condary  form:  it  occurs  in  rectangiilar  prisms  and  hexagonal 
plates.  Cleavage  perfect  parallel  with  P.  Imperfect  crystalli- 
zatums :  globular  and  stellated  groups ;  also  massive ;  structure 
granulär,  often  impalpable.  Occasionally  the  particles  are  strongly 
coherent,  and  the  mineral  has  a  slaty  structure. 

H.=l — 1-5.  G. =2-697 — 2-713.  Ltistre  pearly.  Some  massive 
varieties  but  slightly  pearly,  or  nearly  earthy.  Streak  usually 
white  ;  of  some  dark-green  varieties,  a  little  lighter  than  the  color. 
Color  apple-green,  passing  into  white,  sometimes  silvery-white ;  also 
inclining  to  greenish-gray,  and  dark-grecn.  Sometimes  the  laminae 
are  briglit  green,  viewed  perpendicular  to  the  cleavage  surface,  and 
of  a  brown  tinge,  and  less  translucent  at  right  angles  with  this  di- 
rection.  Snbtransparent — subtransluccnt.  Fracture  of  highly 
crystalline  varieties  not  observable.  Sectile  in  a  high  degree.  Thin 
laminae  easily  flexible,  but  not  elastic.     Feel  greasy. 


Sevcral  varietir-^  of  this  mineral  are  distingiüshed  by  diffcrent  names 


SlaU,    Earthy  Tale,  ur  yacriu,  consists  of  loose,  sJightly  cohering  particles.     ^Htf^ 
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raUd  Tlalc  includes  the  Hght  colored,  and  somewhat  slaty  varieties  of  common  talc, 
with  a  nearly  compact  tezture.  SUatiU  \s  applied  to  the  coarse  gray  and  grayish- 
green  massive  varieties,  having  a  very  g^easy  feel.  The  name  is  derived  from 
oTiap,f(U.  Vermiculüe  is  a  variety  of  steatite,  composed  of  minute  foliated  crystals. 
On  heating  the  raineral.  worm-liKe  projections  dart  out  on  everv  side.  These  pro- 
jections  are  composed  of  the  separatea  foliae  of  the  crystals,  and  t6e  result  is  probably 
owing  to  the  vaporization  of  water.  Hence  its  name,  from  vermiculus,  a  liUle  worm. 
Pol  Stongf  or  Lapis  OUariSj  includes  the  coarse  granulär  specimens,  of  a  dark 
color. 

The  foUowing  are  a  few  of  the  analyses  of  the  difierent  varieties  of  this  species, 
according  to  yauqueiln  and  Thompson : 


Foliated  Talc. 

Foliated  Tale. 

Chlorita 

Nacrite. 

Green  Barth. 

Silica 

62-0 

62-588 

26-0 

500 

52^0 

Magnesia 

270 

30-528 

8-0 

60 

Oxyd  of  Iron 

3-5 

3-848 

430 

50 

230 

Alumina 

15 

18-5 
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7-0 

Water 

60 

3-400 

20 

4-0 

Potash 

2-0 

17-5 

7-5 

Lime 

1-5 

100-0,  V. 

100-364,  T. 

99-5, 

V.        100-0,  V. 

99-5,  V. 

Talc  Slate. 

Steatite. 

Bteatite. 

Vermicullte. 

Silica 

57-560 

42^320 

43  884 

49080 

Ma^esia 

27216 

25-680 

24144 

16-964 

Oxyd  of  Iron 

4716 

9-384 

9-872 

16120 

Alumina 

1720 

4-680 

7-280 

Water 

1-600 

1083 

10-276 

Lime 

7-944 

16-960 

21-228 

100^756,  T.  100-107,  T. 


99- 128,  T. 


99-720,  T. 


Before  the  blowpipe,  some  varieties  lose  their  color,  and  fuse  with  difficulty ;  others,' 
(the  green  earth  in  particular,)  change  into  a  blackish  scoria,  and  are  infusible,  ow- 
ing probably  to  the  absence  of  potash  and  magnesia  in  their  Constitution. 

Obs.  This  species  is  very  generally  diffused  in  primitive  countries,  and  in  some 
of  its  varieties,  especially  common  talc,potstone,  chlorite  slate,  and  steatite,  forms  ex- 
tensive beds  in  primitive  rcgions,  whicn  are  the  repositories  of  several  mineral  spe- 
cies, among  wbich  are  rhomb  spar,  dolomite,  (var.  bitter  spar,)  magnetic  iron,  apa- 
tite,  and  homblende.  Green  earth  occurs  only  in  amygdaloidal  rocKs.  Nacrite  has 
been  observed  in  veins  of  lead. 

Apple-green  talc  occurs  in  large  foliated  masses,  in  the  island  of  Unst,  one  of  the 
Shetland  Isles ;  also  in  the  Qruner  mountain,  in  Saltzburg ;  and  in  the  Vallais.  Other 
foreign  localities  are,  of  green  earih^  the  Faroe  Islands,  Iceland,  and  the  Tyrolj  of 
potstone^  the  Valais  ana  Grisons,  and  Wald,  in  Styria;  of  TuuriU,  St.  (jiotnard 
and  Monte  Baldo,  near  Verona.  The  soapstone,  whicn  forms  a  vein  in  Serpentine,  at 
Lizard  Point,  Com  wall,  when  first  extracted,  may  be  kneaded  like  dough,  out  on  ex- 
posure  loses  part  of  its  moisture,  and  becomes  subtranslucent.  The  above  analyses  of 
steatite  by  Thomson,  are  of  specimens  from  this  locality.  Singular  pseudomorphs 
of  steatite,  imitative  of  quartz  crystal,  and  also  of  calc  spar,  occur  at  Göpfersgriim, 
in  the  principality  of  Bayreuth,  which  were  at  first  supposed  to  be  actual  crystals  of 
steatite.  Their  pseudomorphous  nature  is,  however,  at  the  present  time,  very  gene- 
rally admitted. 

Eitensi  ve  beds  of  steatite  occur  in  various  parts  of  the  New  England  states,  also  in 
New  Jersey,  Pennsylvania,  &c.  A  bed  at  Smithfield,  R.  I.,  afforas  a'delicate  green 
columnar  variety  of  talc,  and  a  primitive  lime^ne  in  the  same  region,  a  white  gran- 
ulär variety.  At  Bridgewater,  Vt.,  a  handsome  green  talc  occurs,  intermingled  with  a 
transparent  massive  dolomite.  Chlorite  is  of  very  frequent  occurrence,  and  the 
chlorite  slate  formatipn  is  (raceable  frotn  Vermont  to  Georgia. 

Stabs  of  steatite  are  extensively  employed  as  &(e  stones  In  fumaces  and  stoves,  fbr  - 
which  purpose  It  is  well  adapted,  on  account  of  its  extreme  infusibility,  and  its  slow  .- 
conduction  of  heat.  Green  earth  is  employed  as  a  green  color  for  paiuting  houses^  . 
and  when  bumt,  it  forms  a  reddish-brown  paint,  which  is  applied  to  the  same  ptit-'r' 
pose.    Venetian  talc  is  used  for  remoring  oil-stains  from  iroolkn  cioth.  ' 


ORDER  IL    CHALICINEA. 


MARGARITE.    Mica  maroarina. 


Rbombobedral  Pearl-Miea,  Jlf.   Pcrlglimmer,  L. 


296.  Primary  form :  a  hexa&^onal  prism.  Cleavage  hiffhly  per- 
fect  parallel  with  the  base  of  the  pnsm ;  in  traces  parallel  to  its 
sides.  It  usually  occurs  in  thin  crystalline  laminse,  irregularly  in- 
tersecting  eaeh  other. 

H.=3-5 — 4-5.  G.=3-032.  Lustre  pearly  on  P,  vitreous  on  the 
other  faces.  Streak  white.  Color  pale  pearly-gray,  passing  into 
reddish-white,  and  yellowish-white.  Translucent — subtranslucent. 
Rather  brittle. 


contains,  according  to  Du  Menil, 

Silica 

3700 

Alumina 

40-50 

Oxyd  of  Iron 

4-50 

Lime 

8-96 

Soda 

1-24 

Water 

lOO 

Loss 

6-80-.100 

Obs.    Marffarite  occurs  at  Sterzin:?,  in  the  Tyrol,  in  primitive  rocks,  mized  with 
and  en^ged  m  foliated  chlorite. 


BLACK  MICA.    Mica  hexaoona. 

Rhomboidal  Talc-Mica,  M.    Mtca.    Gllnmer  •/  tke  Oermans. 

297.  Primary  form» :  a  rhombohedron.  It  occurs  usually  in 
six  sided  prisms.  Cleavage  highly  eminent  at  right  angles  with 
the  vertical  axis.     It  is  also  common  in  foliated  masses. 

H.=2 — 2-5  G.=2-8 — 3.  Ltistre  pearly;  often  submetallic  on 
the  terminal  faces  of  the  prism :  splendent — shining.  Streak 
gray,  or  white.  Color  commonly  dark-green,  or  brown  ;  often  ap- 
pearing  nearly  black,  in  thick  mass^.  Transparent — opaque. 
Sectile.     Thin  lamince  are  flexible,  and  very  elastic. 
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It  contains,  accordiQg  to  Klaproth  and  H.  Rose, 


Silica 
Alumina 
Mac^nesia 
Potash 

Peroxyd  of  Iron 
Oxyd  of  Mang. 
Fliioric  Acid 


Black,  ttom  Biberia. 

43-5 

11-5 

9*0 

10-0 

23-0 

3-0 

==97,  K. 


Siberf«. 

42-50 

1605 

25  97 

755 

4-93 


7  55=104-55,  R. 


40-00 
12-67 
15-70 

5-61 
1903 

0-63 

210-=:95-74,  R. 


Before  the  blowpipe,  it  becomes  white  and  opaqae ;  sometimes  it  fuses  into  a  scoria. 

Obs.  This  species  was  long  confounded  wiih  the  foUowing.  Its  distinctive  cbar- 
acters  were  first  discovered  hy  an  examination  with  polarized  light,  in  which  it  ex- 
hibits  bat  one  axis  of  double  refraction,  or  one  System  of  rings,  a  fact  inconsistent 
with  the  primary  fonn  of  common  mica.  It  also  aiffers  from  this  species  in  its  com^ 
Position,  as  it  contains  magnesia,  which  is  noC  a  constitnent  of  the  foUowing  species. 

The  most  remarkable  varieiies  of  this  species  are  the  dark-colored  micas  from  Si- 
beria ;  and  the  deep  brown  and  perfect  hexagonal  prisms,  of  gem-Uke  brilliancy  and 
transparency,  which  occupy  the  cavities  of  tne  ejected  lavas  of  Vesuvios. 

The  localities  of  this  species  of  mica  in  the  United  States,  have  not  been  distin- 
guished  from  those  of  common  mica. 


COMMON  MICA.    Mica  oduqua. 
Hemi-prismatic  Tale-Mica,  M.    Olimnier  •/  tke  Chmuau,    Lepldoltte. 

298.  Primary  form:  an  oblique  rhombic 
prism;  M :  M=  about  120^  P  :  M=98o  40'.  Se- 
condary  form, :  the  primary  with  the  acute 
lateral  edges  truncated.  M  :  c=12(F,  M  :  M= 
60°.  Cleavage  eminent  parallel  to  P.  Comr 
pound  crystals  :  of  the  first  kind,  in  which 
composition  has  taken  place  parallel  to  M;  frequently,  composition 
takes  places  parallel  to  two  or  more  lateral  planes,  producing  Com- 
pound crystals  of  several  individuals  having  a  Stellated  appearance. 
Imperfect  crystallizations :  occasionally  present  rough  globular 
forms,  composed  of  lamellar  particles.  Massive  varieties  usually 
have  a  lamellar  composition,  and  are  often  composed  of  small  ag- 
gregated  scales. 

H.=2 — 2-5.  G.=2'832 — 3.  Lustre  more  or  less  pearly.  Streak 
white  or  gray.  Color  white,  gray,  pale-green,  and  violet-yellow, 
sometimes  brown  and  dark  olive-green.  Transparent — translucent. 
Thin  laminae  flexible  and  elastic,  very  tough.     Sectile.  * 

The  analyses  of  this  mineral  give  very  diflerent  results.  The  foUowing  are  a  few 
of  them,  by  Gmelin,  H.  Rose,  and  Turner :  the  two  last  are  of  specimens  of  vioiet 
colored  mica. 


From  Zlnnwald. 

From  Bmddbo. 

Fmm  Kimito. 

Silica                    4623 

46-10 

46-358 

Alumina                14*14 

3116 

36-800 

Potash                     4*90 

8-34 

9-220 

Ox.  of  Iron           17-97 

8-66 

4-533 

Ox.  of  Mang.         4*57 
Fluoric  Acid  )       «.•-, 
Water             \       ^  ^ 

1-40 

wm 

(112 
(0-87 

0-760 

1-040 

Uthia                     4-21=9575, 

G. 

=97- 

64, 

R. 

-=98731,  R. 
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Silica 

Alumina 

Potash 

Ox.  of  Iroa  . 

Ox.  of  Mane. 

Fluoric  Acid 

Water 

Xäthia 


Utön. 

47-50 

3730 

9-60 

320 

090 

0-56> 

139j 
==100-35,  R. 


60-35 

96  30 

904 

1-23 
5-20 
5-49=:99-61,  T. 


52-254 

28-345 

6-903 

3-663 
5069 

4-792=101026,  R. 


^  The  violet  varieties  osoally  contain  severtl  per  cent.  of  lithia,  wbich  is  mostly 
wanting  in  those  of  other  eolors. 

Common  mica  generally  does  not  fuse  before  the  blowpipe.  bat  only  loses  its  trans- 
parency  and  becomes  white ;  those  specimens,  however,  which  contain  lithia,  melt 
readily,  and  at  the  moraent  of  fusion,  tinge  the  flame  of  a  delicate  red.  A  violet  va- 
riety  occarring  in  small  scales,  has  been  distineoished  by  the  name  iepidolite. 

On.  Mica  is  one  of  the  constituents  of  granite,  and  its  associate  rocks,  gneiss  and 
mica  slate.  It  also  occnrs  in  more  recent  aggregate  rocks;  also  in  imbedded  crys- 
tals  in  granulär  limestone,  wacke,  and  basait.  Coarse  lamellar  aggregations  oßen 
form  the  matrix  of  cr3rstals  of  topaz,  turmaline,  and  other  mineral  species. 

Siberia  afibrds  laminse  of  mica,  sometimes  exceeding  a  yard  in  diameter. 

Fine  crystallizations  of  mica  occnr  in  granite,  at  Acworth,  N.  H.  Gk)shen  and 
Chesterfieid,  Mass.,  afibrd  rose  colored  crystals  in  granite,  associated  with  turroaline. 
An  emerald-green  variety  occors  at  Brunswick,  Me.,  and  the  Iepidolite  variety  at  Pa- 
ris, of  the  same  State,  wnere  it  is  intersected  by  cr3rstals  of  red  turmaline :  the  same 
variety  is  also  found  at  Middletown,  Conn.  Handsome  crystals,  of  a  reddish-brown 
color,  occur  at  Greenfield,  near  Saratoga,  N.  Y.,  in  the  granite  vein  that  contains 
chrysoberyl,  turmaline,  and  cr3rstals  of  feldspar :  these  crjrstals  when  viewed  across 
the  axis,  have  a  rieh  oU-green  color.  Near  the  iron  mines  of  Monroe,  at  Green wood, 
N.  Y.,  highly  perfect  crystala  of  &  laree  size  and  a  dark  greenish-black  color,  are 
contained  in  a  vein  about  a  foot  in  width.  The  form  is  an  obtuse  oblique  rhombic 
prism.  Perfect  crystals  of  a  small  size,  occur  in  the  limestone  of  Orange  Co.  N.  Y., 
associated  with  spinel  and  Brucitc.  A  yellow  variety,  somewhat  copper  colored,  is 
found  in  six  sided  tables  of  large  size  at  Henderson,  JefTerson  Co.,  N.  Y.  A  dark- 
brown  variety  occurs  near  Moriah,  upon  Lake  Champlain,  in  plates  of  moderate 
size.  Black  cry^stals,  presenting  a  hexagonal  form,  occur  near  (aermantown,  Penn., 
on  the  SchuylkiU ;  and  on  the  Wilmington  road  near  the  woodlands.  A  green  va- 
riety is  found  at  Chestnut  hill,  near  the  Wichichon,  Penn. 

This  species  will  probably  be  divided,  when  the  dislinguishing  characteristics  of 
its  several  vturietics  have  been  more  studied.  The  oblique  rhombic  prism,  which  is 
tbeir  primary,  is,  in  some,  oblique  from  an  obtuse  edge,  in  others,  from  an  acute. 
Further  examinations  are  necessary,  previous  to  making  the  division  which  is  there- 
fore  required. 

When  quite  thin,  the  laminas  of  mica  are  oflen  transparent,  and  have  been  used  in 
Siberia  for  Windows.  It  is  hence  sometimes  called  Muscovy  glass.  It  however  soon 
loses  its  tran^arency  on  expomire,  and  is  but  a  poor  Substitute  for  the  valuable  pro- 
duct  of  art  in  general  use.  It  is  also  used  on  board  the  Russian  naval  v&ssels,  as  it 
is  less  liable  to  fracture  with  the  concussion  produced  by  the  discharge  of  beavy 
aitillery. 


SCHILLER  SPAR.    Phtllinius  Sctolleri. 


Dlatomous  Schiller  Spar,  M.  Hydroui  Birilicate  of  Maffneeia,  Tk^m.  Otrellte.    Karstln.    Schiller- 
■teln,  fV.    Talkartiger Diallag,  Hau».    SpatbChatoyant,  Diallage  Metalloide,  (inpart,)  H. 

299.  Primary  form :  an  oblique  rhomboidal  prism  ;  M  :  T= 
between  135°  and  145'^.  Cleavage  in  two  directions,  in  one  of 
which  it  is  highly  perfect  and  easily  effected  ;  in  the  other,  it  ap- 
pears  only  in  traces.  It  usually  occurs  in  broad  separable  laminsB; 
disseminated  in  Serpentine. 
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H.=3-5 — 4.  G.=2 — 2*662,  Köhler.  Lustre  metallic-pearly  on 
cleavage  faces,  indistinctly  vitreous  on  the  other  faces.  Streak 
^ayish-white,  inclining  a  little  to  yellow.  Color  olive-  and  black- 
ish-green,  inclining  to  pinchbeck-brown  upon  the  face  of  perfect 
cleavage.     Subtranslucent.     Fracturc  uneven,  splintery.     Sectile. 

Its  composition,  as  determined  hy  Drapier,  (Jour.  de  Ph.  Izii.  48,)  and  Köhler, 
(Poggend.  Annalen,  ii.  192,)  is  as  iollows, 


Silica 

41 

43-900 

Maguesia, 

39 

25  856 

Oxyd  of  Iron  and  Chromium 

14 

13021 

Waier 

10 

12^426 

Alumina 

3 

1280 

Lime 

1 

2-642 

Protox.  Manganese 

—=98,  Draj 

»ier.       0-535=^99-66,  Köhler. 

In  the  flame  of  the  blowpipe,  snpported  by  platinnm  forceps,  it  gives  off  water  and 
becomes  of  a  pinchbeck-brown  color ;  the  lusire  is  rendered  still  more  metallic  ;  in 
this  manner  thin  pieces  become  attractable  by  the  raagnet.  Fusion  of  the  thinnest 
edges  only  can  be  effected  by  the  blowpipe  alone.  With  borax,  it  fuses  with  diffi- 
ciüty ;  the  bead  on  cooling  has  a  slight  emerald-green  tinge  in  consequence  of  the 
presence  of  chromium.  The  saroe  phenomena  are  exhibited  with  biphosphate  of 
soda,  and  a  skeleton  of  silica  is  lefl.  With  carbonate  of  soda,  it  does  not  fuse,  bat 
exhibits  onplatinum  foil  the  presence  of  manganese. 

Obs.  Schiller  spar  occurs  at  Baste,  in  the  Forest  of  Harzebure,  in  the  Hartz, 
where  it  occurs  mixed  with  massive  Serpentine  in  ereenstone.  At  Blandford,  Mass., 
a  blackish-green  variety  is  mel  with,  associated  with  Serpentine  and  marmolite ;  also 
near  Westneid,  Mass. 


BRONZITE.    Phtluktoi  jersdi. 


Hemi-prismatic  Schlller-Spar,  JIT.  Schiller  Spar,  (in  part,)  Blftttrfger  Antbophylllte,  W,   Diallag« 
Fibro-Laminaire  Metalloide,  H. 


K 
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30().   Primary  form:    an  oblique  rhombic 

frism  ;  M  :  M=94^  or  86°.  Secondary  form : 
' :  6=108°,  M  :  c=133°  M  :  6=137°.  Cleavage 
very  perfect  parallel  with  P ;  indistinct  parallel 
with  M  and  the  diagonals  of  the  prism.  It  is 
commonly  found  imbedded  in  its  matrix  in  crys- 
talline  masses,  which  cleave  with  facility  into  thin  laminae. 

H.=4 — 5.  G.=3-251,  a  brown  variety  from  Bayreuth.  Lustre 
metallic-pearly,  often  resembling  bronze.  Streak  grayish,  corres- 
ponding  to  the  color.  Color  several  shades  of  dark  green ;  liver 
and  pinchbeck-brown;  also  ash-gray.  Translucent — subtranslu- 
cent.   Easily  frangible. 


It  contains 

Silica 

600 

56-813 

Magnesia 

Ö7'5 

29-677 

Protoxyd  of  Iren 

10-6 

8-464 

Protox.  of  Msmganese 

— 

0-616 

Alumina 

2-068 

Water 

0-05 

0*217 

Lime 

98-5, 

Elaproth. 
34 

9-195;«100-050,  Köhler. 
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It  assumes  a  ligbter  color  when  heated,  and  gives  off  waler ;  bat  is  infasible  alone 
before  the  blowpipe. 

Ob8.  Bronzite  occurs  imbedded  in  Serpentine  and  greenstone  rocks.  In  Serpen- 
tine, on  Monte  Bracco,  near  Sestri,  on  the  coast  road  from  Gtenoa  to  Nice,  this  spe- 
cies  occurs  in  extremelv  iarge  iudividnals  of  a  beautiful  pearly-gray  color :  also 
at  Monte  Ferato,  near  Florence,  and  in  many  other  places  alons  the  Appennines, 
bronzite  is  quite  abundant.  It  is  met  with  also  at  Lcnprese,  in  the  Yenetian  territory, 
and  near  Hof  and  Beyreuth ;  also  in  the  Lizard  district  of  Comwail,  where  it  is 
of  a  peculiarly  dark-brown  color. 


SEYBERTITE.    Phyllinius  Setsertianus. 
Seybertite,  CKnu«»,  8IUiinan*t  Am.  Joar.  XXIV.  171.    HoUnedte,  Thomson. 

301.  Occurs  in  foliated  masses. 

H.=4 — 5.  G.=3-098.  Lustre  metallic  and  metallic-pearly. 
Streak  white,  grayish-white.  Color  reddish-brown.  Subtrans- 
lucent. 

It  contains,  according  to  T.  Q.  Clemson  and  Dr.  T.  Thomson, 

19-35 

44-75 

9-05 

11-45 

Pcrox.     4-80 

1 35 

3-05 

4-55 

C.  0-90=98-25,    T. 

It  is  infusible,  per  «,  before  the  blowpipe.  With  carbonate  of  soda,  on  boraz, 
a  transparent  pearl  is  obtained.  In  the  State  of  a  powder,  it  is  acted  npon  by  the 
nitric,  muriatic,  and  solphuric  acids. 

Obs.  It  occurs  at  Amity,  Orange  Co.,  N.  Y.,  in  limestone  beds  connected  with 
Serpentine,  and  associated  with  homblende,  pyroxene,  and  plumbago.  This  species 
häs  been  supposed  to  be  a  variety  of  bronzite,  but  tbe  above  analyses,  though  disa- 
greeing,  prove  it  to  be  a  distinct  species.  It  was  named  by  Clemson,  in  honor  of  Mr. 
Henry  Seybert.  More  lately,  Dr.  Thomson  has  analyzed  it  and  named  it  Holmesiie. 
(Records  of  General  Science,  iii.) 


HYPERSTHENE.    Phtlxjntoi  metiluncs. 

Pritnatnidal  Bchiller-ipart  M.   Labrador  Schlller-apar,  J.    Labradoriacbe  Hornblende,  Paullt,  W. 
INaltafe  Metalloide,  H. 

302.  Primary  form  :  an  oblique  rhombic  prism  :  M  :  M=  about 
93^  30^,  and  86°  30^.  Cleavage  parallel  to  M  and  the  shorter  di- 
agonal ;  very  indistinct  parallel  to  the  base.  The  crystals  are 
almost  invariably  imperfect  at  their  extremities.  A  secondary 
form,  consistinff  of  the  primary  with  beveled  acute  lateral  edges, 
is  met  with  at  Warwick,  N.  Y.     Occurs  also  massive. 

H.=6.  G.=3-389.  Ltistre  bright  metallic-pearly  on  the  cleav- 
age faces  parallel  to  the  diagonal :  in  other  directions  vitreous ; 
sometimes  silvery.    Streak  greenish-gray.    Color  grayish  or  green- 

ish-black ;     also    copper-red.      Faintly    subtranslucent opaque. 

Fracture  uneven.     Brittle. 


Silica 

17-0 

Alumina 

37-6 

Magnesia 

34-3 

Lime 

10-7 

Protoxyd  of  Iron 

05-0 

Oxyd  of  Manganese 

Zirconia 

Waier 

36 

Fluoric  Acid 

=-98-2, 
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üth,  it  contains 

SiUca 

54*95 

Magnesia 

1400 

Alomina 

3-25 

Lime 

1-50 

Oxyd  of  Iron 

24-50 

Water 

100 

Manganese 

trace.=97*5. 

267 


Before  the  blowpipe,  per  se,  it  is  mialtered.  Oa  charcoal,  it  fuses  into  a  greenish- 
gray  opaque  globale.    With  borax,  a  green  glass  is  readily  formed. 

0b8.  This  mineral  was  first  brougnt  from  the  island  of  St.  Paul,  on  the  coast  of 
Labrador,  where  it  occurs  in  roUed  masses.  At  Cnchullin,  Isle  of  Skye,  a  ränge  of 
moontains  is  composed  almost  entirely  of  bypersthene  and  feldspar.  It  is  also  föund 
at  Baffin's  Bay. 

At  WarwicK,  N.  Y.,  it  occnrs  with  Bmeite,  in  the  limestone  formation  with  which 
sernentine  is  associateid.  Its  crystals  are  sometimes  several  inches  long  and  half  an 
incfi  in  diameter ;  in  general,  however,  they  are  quite  minute. 

H3rpersthene  is  derived  from  &n^,  above^  ana  odcrar,  strength^  in  allosion  to  its 
greater  hardness  and  lustre  than  homblende,  with  which  it  was  confonnd^. 


HEULANDITE.    Vulcanus  RBoifBomEUs. 

Heml-pritmatic  Koaphone-Spar,  M.  Hemi-prismaüe  Zeoliie,  FoUated  Zeolit«,  J.  and  W.  BüJbit« 
•aamorphique,  Haüy.    Btilbite,  (in  part.)    RULUrigrr  Bülbit,  H«m.    Bl&uerMolit,  W. 

303.  Primaryform :  a  right  rhomboidal  prism ;  M :  T=130o  SO'. 
Secondary  form :  the  annexed  figure  ;  M  :  ä= 
146°,  T  :  ä=148o.  P :  ä=lllo  56^.  M :  e=114o 
2(y.  P :  ä=133o  35^.  Cleavage  parallel  with  P 
highly  perfect.  Its  imperfect  forms  present  some- 
times globular  forms  in  vesicular  cavities;  at 
others,  they  occur  granularly  massive. 

H.=3-5— 4.  G.=2-2,  Haidinger ;  2195,  Thom- 
son, a  crystal  from  the  Faroe  Islands.  Ltis- 
tre  of  P  perfect — pearly ;  of  other  faces,  vitreous. 
Streak  white.  Color  various  shades  of  white ; 
passing  into  red,  gray,  and  brown.  Transparent 
— subtranslucent.     Fracture  subconchoidal,  uneven.     Brittle. 

It  contains,  according  to  Walmstedt,  (Edinb.  Joum.  vii.  11.)  and  Thomson,  (BCin. 
i.  347,) 

From  Campsi«.  From  Faro«. 
Silica                             59  95  59145 

Alumina  16-87  17*920 

Lime  719  7  652 

Water  1510=:9911,  W.  15400=100-117,  T. 

Il  foses  in  the  blowpipe  flame,  with  a  slight  intumescence,  and  is  rendered  phoa- 
phorescent.    It  does  not  gelatinize  with  acios. 

Obs.  Heulandite  occurs  principally  in  amygdaloidal  rocks.  It  hasbeen  foond  also 
in  metalliferous  velns. 

The  finest  specimens  of  this  species  come  from  Iceland  and  the  Faroe  Islands,  and 
also  the  Vendayah  Mts.,  in  Hindostan.  The  redvarieties  occnr  at  Campsie,  in  Ster- 
lingshire,  with  stilbite  of  the  same  color.  At  Arendal  it  is  met  with  of  a  brown  tint. 
It  also  occurs  in  the  Kllpairick  hills,  near  Glasgow. 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  trap,  presenting  white  and  flesh-itd 
colors,  and  associated  with  Laumonite,  apophylUte,  Thomsonite,  &c. ;  also  at  Capo 
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Blomidon,  and  other  places  in  the  same  region,  ia  crystals  an  inch  and  a  half  in 
lengtb. 

This  species  was  named  by  Mr.  Brooke  from  Mr.  Henland,  of  London,  to  whom 
the  science  of  Mineraiogy  is  much  indebted.  It  may  be  distingoished  from  stilbite 
by  its  crystalline  form,  and  its  more  perfectly  pearly  instre. 


STILBITE.      VULGINÜI  PAaClCXTLASU. 


Prinaatoidml  Kounbone-Spftr,  Jf.   R«diated  ZcoUte,  J.    Follated  ZooUt«,  fltrahlseoliUi,  W,   Blitt- 
rkli-sirahJIfer  Stilbite,  £f«aw. 

304.  Primary  form :  a  right  rectangular  prism.  Secandary 
form :  the  annexed  figure ;  a :  a=119°  15',  m  :  a= 
120°  SO'.  Frequently  the  latelral  edges  are  re- 
placed,  and  m  :  e=136°  SO'.  Cleavage  parallel 
to  M  perfect,  to  m  less  so.  Compound  crystals 
of  a  cruciform  character  are  rarely  met  with.  The 
crystals  are  frequently  a^gregated  in  the  form 
of  a  sheath.  G  lobular,  myer^ent,  and  radiated 
forms,  also  occur,  composed  of  columnar  or  thin 
lamellar  particles. 

H.  =  3-5— 4.  G.  =  2133—2143,  Thomson; 
2-161,  Haidinger.  Lustre  of  ig,  both  as  faces  oif 
crystallization  and  cleavage,  pearly ;  of  other  faces 
vitreous.  Streak  white.  Color  white ;  occcasion- 
ally  yellow,  brown,  or  red.  Subtransparent — ^translucent.  jFVoc- 
ture  uneven.     Brittle. 


M 


Hi 


It  contains,  according  to  Dnmenil,  (Schweigger's  Jahrbuch,  vi.  163,)  and  Thom- 
son, (Min.  i.  345,) 


Silica 

Alumina 

Lime 

Soda 

Watcr 


5225  53-500  54805 

18-75  17-318  18-905 

7-36  11-520  9-830 

2-39  

18  75=99-50,  D.  18-450=:99-788,  T.  19-000=101-840,  T. 


Bcfore  the  blowpipe,  it  yields  a  colorless  glass.  It  does  not  gelatinize  with  acids, 
ezcept  aller  a  long  exposure  to,  and  frequent  boilin?  in  nitric  acid. 

Obs.  Stilbite  occurs  mostly  in  cavities  in  amygdaloidal  trap.  It  is  also  fomid  in 
8ome  metalliferous  veins,  and  on  granite  and  gneiss. 

Stilbite  is  met  with  in  great  abundance  on  the  Faroe  Islands,  in  Iceland,  and 
the  Isle  of  Skye,  in  trap.  Ät  Andreasberg,  in  the  Hartz,  and  Kongsberg  and  Arun- 
del,  in  Norway,  it  occurs  in  veins  and  l^ds  of  iron  ore.  Judore,  in  the  Vendayah 
Mts.  in  Hindostan,  afibrds  large  translucent  crystals,  having  a  reddish  tinge.  Fine 
crystals,  of  a  brick-red  color,  occur  in  porphyritic  amygdaloid,  near  Kilpatrick,  in 
Dumbartonshire,  A  brown  variety  occurs  on  f  ranite,  at  the  copper  mines  of  Qus- 
taÜsberg,  near  Fahlun,  in  Sweden.  At  Patridge  Island,  Nova  Scotia,  this  species 
forms  a  perpendicular  vein  from  three  to  four  inches  thick,  and  from  thirty  to  fifty 
feet  long,  intersecting  amygdaloid.  Its  colors  are  white  and  flesh-red.  It  is  accom- 
panied  with  wine-colored  carbonate  of  lime.  The  specimens  there  ubtained  are  ex- 
tremely  beautiful. 

Stilbite  is  easily  distingiiished  from  the  preceding  species,  by  its  property  of  not 
gelatiniziiig  with  acids ;  and  from  gypsum,  which  it  sometimes  resembles,  by  its  su- 
perior  hardness. 
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THOMSONITE.    Vulcanub  Thomsonunus. 
OrthotoBons  Koapbooe-Bpar,  JK  M aioCjrp«  (la  p«rt)  •/ ITaftf  •  Naedl«  Zeolit«  (in  pMt)  1/ ITatiMr. 

305.  Primary  form:  a  right  rectangular  prism.     Secondary 

form :  the  annexed  figure ;  m  :  c=135°  20,  fi  :  c=    ^-  -  — p --, 

1340  4(y,   P:e=126o      Cleavage  parallel  to   m    ^^ ' ^ 

and  M  easily  obtained.  Im/perfect  crystalliza- 
tions :  columnar  radiated  structure ;  also  amor- 
phous. 

H.=4-75.  G.=2-29— 2-3697.  Lusire  vitreous, 
inclinin^  to  pearly.  Streak  white,  dolor  snow- 
white;  impure  rarieties  brown.  Transparent — 
translucent.    Prctcture  uneven.    Brittle. 

It  contains,  according  to  Thomson,  (Min.  i.  315,)  and  Berzelius,  (Edin.  Joum. 
iii.  9,) 

Prom  Lochwinnoeh. 


Silica 

37-560 

3830 

Alumina 

31960 

30-20 

Lime 

15096 

13-54 

Magnesia 

1080 

Protox.  Iren 

a790 

Soda 

4-53 

Water 

13-200==99-616,  T. 

13- 1(^=99-67,  B. 

Before  tlie  blowpipe,  it  swells  up  like  boraz,  and  becomes  opaque  and  snow-white. 
At  a  high  heat,  the  edges  merely  are  rounded. 

Od8.  Thomsonite  occurs  in  the  neighborhood  of  Glasgow,  at  Lochwinnoch,  and 
near  Kilpatrick,  imbedded  in  an  amygoaloidal  rock.  It  was  named  by  Mr.  Brooke, 
who  first  distinguished  the  species,  inhonor  of  Dr.  Thom.<K>D,  of  Glasgow. 

It  has  also  been  foiind  in  long  slender  prisms,  of  a  grajrish-white  coior,  at  Peter's 
Point,  Nova  Scotia,  where  it  occurs  in  trap,  and  is  associated  with  Laumonite,  apo- 
phyllite,  mesotype,  and  other  trap  minerals. 


EDINGTONITE.    Vulcanus  hkmiqdadratüs. 
Heoji-pynnidal  FekU par,  Huid.    Briwiter*!  Joum.  iii.  376. 

306.  Primary  form :  a  right  Square  prism.  Secondary  form : 
a  hemihedral  crystal,  the  upper  and 
lower  basal  edges  of  the  same  late- 
ral face  being  differently  modified. 
M  :  &=W4P  34',  & :  &  (over  the  summit) 
=129°  8^  M  :  e=136o  20}^.  e-.e(over 
the  summit)  =92°  41',  Cleavage  paral- 
lel to  M  perfect. 

H.=4 — 4-5.  G.=2-7 — 2-75.  Lustre  vitreous.  Streak  white. 
Color  grayish-white.     Translucent.     Brittle. 

It  coDtaiDs,  according  to  an  imperfect  analysis  by  Dr.  Turner,  Silica  35*09,  Alumi- 
na 27-69, Lime  1268,  Water  13*32, and,  as  Dr.  T. supposes,  10  or  11  per cent.  of  some 
alkali }  the  quantity  of  the  mineral  subjected  to  anal^äs  was  so  small,  that  he  was 


M 


M 
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nnable  to  determine  its  nature  morc  particolarly.  At  a  high  hcat,  before  thc  blow- 
pipe,  it  fiwes  inlo  a  colorless  nuuts,  haviug  first  givcn  off  water,  and  become  white 
and  opaque. 

Ow.  Edingtonite  was  first  observed  by  Mr.  Haidinger,  in  small  but  distinct  crys- 
tals,  on  a  specimen  of  Thomsonite  from  Dumbartanshire,  in  the  collection  of  Mr. 
Edington,  of  Glasgow.    It  is  extremely  rare. 

NATROLITE.    Vulcanui  rhombicos. 

PrUmatlc  Koaphone-Spiir,  Jlf.  Priwnaüc  Zeolite,  or  Meaocm.  J,  MaMlype,  P.,  Ä  FsMneo- 
lltb,  Natrolith,  W.    CrocallM;    Ed«Ut«.    HogaalM,  FoatlMr  ZmUM. 

307.  Primary  form :  a  right  rhombic  prism ;  M  :  M=91o  KV, 
according  to  Gehlen  and  Fuchs,  and  also  Mr. 
Brooke.  Secondary  form  :  M  :  6=116°  37',  e  :  e 
(adjacent  planes)=126o  47/^  ©  :  e  (over  o)=143o  14,' 
e  :  o=178^  45^,  o  :  0=145°  44',  Brooke.  Other  sec- 
ondaries  ezhibit  only  the  terminal  planes  e,  in  con- 
nection  with  the  lateral.  The  obtuse  lateral  edges 
are  also  frequently  beveled  or  tnincated;  M  :  e 
(the  truncating  plane)=135°  SS'.  Cleavage  paral- 
lel to  M  perfecL  Imperfect  crystallizations  : 
globular,  divergent,  and  stellated  forms,  composed 
of  delicate  acicular  crystals,  or  narrow  laminse. 
It  also  occurs  in  duU  friable  masses,  having  an 
earthy  fracture. 

H.=4-5— 5-5.  G.=2139— 2-2303,  Thomson.  Lustre  vitreous. 
Streak  gray.  Color  white,  inclining  to  yellow  or  gray  ;  sometimes 
red.     Transparent — translucent.     Pmciure  uneven.     Brittle. 

The  following  are  a  few  of  its  analy^es ;  the  first  by  Gehlen  and  Fuchs,  (Schweig. 

Jour.  xviii.  11,)  the  second  and  third  by  Thomson,  (Min.  i.  3170 

Fron  Auv«rgne.  rrom  Antun. 

Silica  480  4804  47*560 

Alumina  26*5  2503  26*420 

Protoxyd  of  Iron  0^580 

Soda  16  2  16-76  14*932 

Lime  1*400 

Water  9*3==100.  9-65=99*48.     10*440=101*332. 

Before  the  blowpipe  it  becomes  opaque,  gives  oflfaphosphorescent  light,  and  melts 
into  a  glasay  globale.  It  dissolves  in  the  acids,  and  forms  a  thick  jelly  \  this  will 
even  take  place  after  the  mineral  has  been  exposed  to  a  red  heat.  It  becomes  elec- 
tric  by  heat,  and  sometimes  also  phosphoresces. 

Obs,  Nalrolite  was  originally  included,  together  witli  several  other  species,  under 
the  general  name  of  Zeolite.  From  these  ii  was  distinguished  by  HAÜy,  who  de- 
nominated  it  mesotype.  Since  then  it  has  been  discovered,  both  by  analysis  and  crys- 
tallographic  considerations,  ihat  the  species,  mesotype,  included  two  distinct  min- 
erals*,  one  of  which  was  identical  wiih  nalrolüe^  a  mammillary  mineral,  from 
Högan,  so  naraed  by  Klaproth,  and  the  other  was  named  scolecite.  Still  anotber 
species  has  been  made  on  crystallographic  examination,  which  retains  the  old  name, 
mesoh^. 

Natrolite  occurs  in  cavities  in  amygdaloidal  and  volcanic  rocks,  associaled  with 
analcime  and  chabazite. 

Auvergne;  the  graustein  of  Aussig,  in  Bohemia;  the  trap  rocks  of  Kilmalcolm,  in 
Renfrewshire  and  Glenarm,  in  the  couniy  Antrim,  are  some  of  iis  foreign  local- 
ilies ;  also  Duron,  in  the  Fassa  valley,  where  it  is  met  with  in  radiating  groups  of  a 
fine  red  color. 
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Natrolite  is  met  with  in  the  trap  of  Nova  Scotia ;  also  in  the  same  rock  at  Cbesli- 
ire,  Gönn.  Ai  Washington,  Gönn.,  it  is  stated  to  occur  in  seams,  between  hom- 
blende  and  gneiss. 

Natrolite  is  so  called  from  natron,  soda  ;  allnding  to  the  soda  it  contains. 

The  steinte  of  Dr.  Thomson  is  closelv  ailied  to  this  species ;  il  is,  however,  some> 
what  different  in  composilion,  and  may  be  entitled  to  the  rank  of  a  species.  It  occnrs 
in  snow-white  stellar  aggregations  on  gieenstone,  near  Kylsyth,  on  the  banks  of  the 
Forth  and  Glyde  canal.  The  cavities  of  crystals  are  about  an  incb  in  diameter,  with 
their  circumferences  united  and  conAised.  Lustre  silky,  shining.  Translucent. 
H.=3-25.  G.^=2-612.  It  contains,  according  to  Thomson,  Silica  48-465,  Ldme 
30-96,  Magnesia  5 58,  Alnmina  5 301,  Protoxyd  of  Iron  3534,  Water  6- 108=99-948. 
It  fuses  into  a  white  enamel  betöre  the  blowpipe. 

MESOTYPE.    VüLCANUs  pehitomus. 
Peiitomoas  Kouphone49pBr, /Toirf.    Zeolith,  W.    Memtjrpe,  (in  part.) 

308.  Primary  form :  a  right  rhombic  prism  ;  M  : 
M=9l°  28',  Haidinger.  Secondary  form  :  the  an- 
nexed  fiaure.  Cleavage  parallel  to  M  perfect.  Oc- 
curs  also  fibrous,  in  Stellated  or  divergent  groups, 
and  occasionally  compact ;  also  at  times  pulverulent. 

n.=5 — 5-5.  G.=2-2 — 2-3.  Lustre  vitreous.  Streak 
white,  or  grayish-white.  Color  white,  sometiroes  in- 
clining  to  gray,  or  red.  Transparent — translucent. 
Fraciure  of  compact  varieties  splintery. 


M 


M 


Its  constituents  are,  according  to  Gehlen, 

Silica 

54-46 

Alnmina 

19-70 

Soda 

1509 

Lime 

1-61 

Water 

9-83=100-69 

Before  the  blowpipe  the  cr]rstals  become  opaque  without  intumescing,  and  form  a 
glassy  globale.     With  borax,  fusion  is  obtainea  with  difficulty. 

Obs.  Mesotype  occurs  at  the  Faroe  Islands,  fornuDg  divergent  groups  in  the  ve- 
sicular  cavities  of  amygdaloid ;  also  in  the  trap  rocks  of  the  Gianl's  Cfanseway,  in 
verv  delicate  acicular  ciystallizations,  and  aggregated  in  radiating  forms.  It  is  met 
with  in  trap  tufa,  associated  with  analcime,  at  Montecchio  Maggiore,  in  the  Vi- 
centine ;  and  in  the  more  ancient  of  the  Vesuvian  lavas,  in  small  silky  diverging 
tufts. 

SCOLECITR    Vüi-CANUS  crispans. 


Harmophanoat  Kouphone-Bpar,  Haid.    Mesolite.    Needleitone.    Mesotype,  (in  paru) 

309.  Primary  form, :  a  right  rhombic  prism  ; 
M  :  M=9P  25'.  Secondary  form :  the  primary 
with  the  acute  lateral  edges  truncated ;  also  with 
the  terminal  edges  replaced  so  as  to  form  a  four 
sided  pjrramid  at  the  extremity  of  the  crystal. 
Compound  crystals :  similar  to  the  annexed  fig. 
The  crystals  are  commonly  slender,  and  occur 
interlacin^  one  another,  or  in  diverging  groups. 
Scolecite  is  also  found  in  radiating  masses,  and 
occasionally  compact. 

H.=5— 5-5.     G.=2-214— 2-27.     Lustre  vitre- 
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ous,  inclining  to  pearly.    Streak  white.     Colwr  white.     Trans- 
parent— translucent. 

It  contains,  according  to  Fachs  and  Qehlen,  and  Berzelins, 


Faroe. 

Sufh.                                Fame. 

Silica 

46-49 

46-75                              46-80 

Alumina 

2&-88 

3488                             36-50 

Lime 

13-86 

- 14-30                                9  87 

Water 

1363 

13-64                              13-30  ' 

Soda 

0-48»100-23,  F.  &  G. 

0-39=-99-08,  F.  &  Q.     5-40— 100  87,  B. 

In  the  exterior  flame  of  the  blowpipe  it  becomes  opaqne,  and  then  curls  np  like  a 
worm,  and  finally  melts  into  a  very  bulky  and  shining  slag.  In  the  interior  flame 
this  slag  falls  down,  and  is  converted  into  a  vesicular  and  slighily  transluceni  bead. 
It  becomes  eleciric  when  heated. 

It  dissolves  readily,  and  forms  a  thick  gelatinons  mass,  with  nitric  and  muriatic 
acids  before,  but  not  alter  ignition. 

Obs.  Scolecite  difiers  from  the  preceding  species  in  containing  lime  instead  of 
soda.  A  varieiy,  consisting  of  a  mixtnre  of  scolecite  and  natrolite,  has  been  sepa- 
rated  from  this  species  under  the  name  of  mesolite.  In  all  its  important  characters, 
both  the  physical  and  those  obtained  by  the  aciion  of  acids,  it  resembles  scolecite. 

Scolecite  occurs  at  Tiegerhottue,  in  the  Berufiord,  Iceland,  where  the  crystals 
often  exceed  two  inches  in  length,  and  are  occasionally  a  auarter  of  an  inch  thick. 
It  has  also  been  met  with  in  amygdaloid,  at  the  Faroe  Manas,  Stafia ;  the  Vendayah 
mounlains,  Hindostan ;  in  Greenland  j  and  at  Pargas,  Finland.  It  occurs  also  in 
veins  in  Kilpatrick  hüls. 

Scolecite  is  derived  from  vraXir^,  a  worm^  in  allusion  to  iis  action  before  the  blow- 
pipe. 


CARPHOLITE.    Vctlcanus  snuioNEUs. 
Karpbolltc,  J. 

310.  Stnicture  columnar,  radiated  and  stellular,  in  tufts ;  particles 
rather  incoherent. 

H.  about  6.  G.=2-935,  Breithaupt ;  2-9365,  Stromeyer.  Lustre 
siiky,  glistening.  Color  pure  straw-yellow ;  sometimes  wax-yel- 
low.    Opaque.    Very  brittle. 

The  foUowing  is  its  compodtion,  according  to  Stromeyer,  (Untersuchungen,  410,) 
and  Steinmann,  (Schweig.  Jour.  xxv.  413,) 

Silica 

Alumina 

Protox.  Manganese 

Protox.  Iron 

Xame 

Fluoric  Acid 

Water  10-780^«98-794,  fitrom.  1 1-36—98- 10,  Stein. 

It  intumesces  before  the  blowpipe,  whitens,  and  foses  slowly  into  a  brown  opaque 
mass.  With  borax  it  foroLS  a  tnuuqparent  glass,  which,  in  the  outer  flune,  assumes 
an  amethystine  color ;  in  the  redudng  flame  it  becomes  green. 

Obs.  Ic  occurs  in  minute  di?ergent  tofts,  dispqeed  cm  granite,  along  with  fluor  and 
quartz,  in  the  tin  mines  of  Schlaggenwald.  It  was  namä  by  Werner,  in  allusion  to 
its  color,  from  ^apfot,  straw. 


36154 

3753 

88-669 

86-48 

19-160 

1709 

3-390 

5-64 

0^71 

1-470 

10-780^«98-794,  fitrom. 

11-36 
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DYSCLASITE.    Vulcanus  tknax. 

DjKlaalte,  Cnmett,    Okenite,  tr»Ml. 

311.  Structure  delicately  fibrous;  also  imperfectly  fibrous  or 
composed  of  a  congeries  of  minute  crystals. 

H.=4-5— 5.  G.=2-362  of  dysclasite,  Connell ;  2-28  of  Okenite, 
Kobell.  Lustre  inclining  to  pearly.  Color  white,  with  a  shade 
of  yellow  or  blue ;  often  yellow  by  reflected  light,  and  blue  by 
transmitted ;  frequently  with  an  opalescent  tint.  Subtransparent 
— subtranslucent.     Very  tough.     Exhibits  double  refraction. 

Its  composition,  according  to  Connell  and  Kobell,  is  as  follows : 

Silica 

Lime 

Water 

Soda 

Proioxyd  of  Manganese 

Potash 

Peroxyd  of  Iron 

Alumina 

When  heated  in  a  glass  tube,  vater  is  obtained.  Before  the  blowpipe,  per  se,  it 
becomes  opaque  and  white,  and  fuses  on  the  edges.  It  efiervesces  witn  carbonate  of 
soda,  and  fuses  into  a  subcransparent  glass;  with  borax  it  fonns  a  transparent 
colorless  glass. 

Pieces  thrown  into  muriatic  acid  gradually  become  gelatinons.  In  a  pnlverized 
State,  a  jellv  is  readily  formed. 

Obs.  The  dysclasite  uf  Connell  was  bron^ht  from  the  Faroe  Islands  by  Connt 
Varges  Redemar,  of  Copenbagen.  It  was  at  first  mistaken  for  mesotype.  Okenite 
occurs,  with  other  minerals  of  this  family,  in  amygdaloid,  in  Greenland.  Dysclasite 
is  derived  from  3vr,  dißadtly^  and  cXaciv,  U)  break. 


6769 

56-99 

55-61 

S6-83 

96  35 

26-59 

14-71 

16*65 

17-00 

0-44 

0-22 

0^33 
a33 

1  0-53 

=100-54, 

C. 

=99-99, 

K. 

=99-73,    K. 

EPISTILBITE.    VüLCANOs  lom». 

Diptogenle  Kouphonc^pttr,  Hmi.    /?«te,  In  Brewiler*t  Joor.  IV.  983. 

312.  Primär y  form:  a  rijrht  rhombic 
prism ;  M  :  M=44o  öCy,  and  ISö^^lCK.  iSecm- 
daryform:  M:c=112o25',  a  :  c=106o  l(y, 
a :  a=109o  46^,  M  :  a=122o  9^.  Cleavage  par- 
allel to  the  shorter  diaoronal  perfect ;  indistinct 
in  other  directions.  Face  M  mostly  uneven. 
It  presents  occasionally  twin  crystals  of  the 
first  kind.    Occurs  also  granularly  massive. 

H.=4— 4-5.  G.=2-249— 2-26.  ZlwÄ/rc  pearly 
upon  the  cleavage  face;   upon  M  vitreous.     Streak  and   Cdwr 
white.    Transparent — subtranslucent.    Fracture  uneven. 


M 


K 


It  contains,  according  to  Rose, 

Silica 

Alumina 

Lime 

Water 

Soda 


58-59 
17-50 

7-56 
14-48 

1-781-99-93. 

35 


60-28 

17-36 

Q33 

12-52 


•4a 
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It  froths  in  the  blowpipe  flame,  and  forms  a  vesicolar  enamel,  bat  cannot  be 
fnsed  into  a  globale.  Borax  dissolves  a  great  part  of  it,  and  forms  a  clear  ffld>ale. 
It  is  also  solable  in  salt  of  phosphoras,  with  tne  exception  of  a  skeleton  of  silica. 
It  is  solable  in  concentratea  muriaiic  acid,  wilh  the  exception  of  a  fine  granalar 
residue  of  silica. 

Obs.  Epistilbite  is  associated  with  scolecite  at  the  Berofiord,  in  Iceland,  and  is  also 
foand  at  Poonah,  in  India. 

This  species  was  separated  (ram  stilbite  by  Dr.  G.  Rose,  of  Berlin,  from  which  it 
is  perfectly  distinct  in  its  crystallization.  It  is  also  pecoliar  in  exhibiting  bat  one 
fffstem  of  rings  in  polarized  light,  as  has  been  determined  by  Dr.  Brewster.  The 
donble  refraction  ot  Heolandite,  is  also  mach  greater  than  tliat  of  the  mineral  jost 
described. 


BREWSTERITE.    Vulcanus  Breusterunus. 


Brewvt«ritie  Koopbooe-Spar,  B^4.    Brewtterite,  Brw^kt,  Edin.  Phil.  Joar.  VI.  US. 

313.  Primary  form :  a  right  rhomboidal  prism ;      ^^-^y^^^'p^-:», 
M  :  T=93o  40'.      Secondary  form  :    M  :  e=176o    ^^^S^^^^^^ 
e  :  e=172°.     Cleavage  highly  perfect  parallel  to  P. 

H-=6— 6-5.  G.=212— 2-432  ;  the  latter  accord- 
ing  to  Thomson.  Lustre  of  P  pearly ;  of  other 
faces  vitreous.  Streak  white.  Color  white,  incli- 
ning  to  yellow  and  gray.  Transparent — translucent. 
Fracture  uneven. 


^ 


It  contains,  according  to  Dr.  Thomson,  (Min.  i.  348,) 


Silica 

Alamina 

Baryta 

Strontia 

Lime 

Water 


53045 
16-540 

6050 

9005 

0-800 
14'735c«100'175. 


Before  the  blowpipe  it  parts  with  its  water  and  becomes  opaqae ;  it  then  froths 
and  swells  up,  bat  fases  with  difficolty.  It  leaves  a  silica  skeleton  when  fased  with 
biphosphate  of  soda. 

Obs.  Brewsterite  was  fiist  observed  at  Strontian,  in  Argyleshire,  where  it  occnrs 
associated  with  calcareous  spar.  It  has  since  been  discover^  in  the  Giants'  Caose- 
way,  coatingthe  cavities  of  amygdaioid ;  in  the  lead  mines  of  St.  Torpet,  near  Frei- 
bai^,  in  the^risgaa;  in  the  deputment  of  the  Isdre,  in  France,  and  in  the  Pyrenees. 


MESOLITE.    VuLCiNiTs  flabeluporbos« 

Flabelllfonn  KoiiphoB«-B|«r,  BmU,   BrewMer**  Joarnal,  TII.  18. 

314.  Primary  form :  trimetric.  Usually  occurs  in  implanted 
^lobules,  which  have  a  flat  columnar  or  lamellar  structure,  racUa- 
tinff  from  the  centre.     Cleavage  perfect  in  one  direction. 

H.=3-6.  G.=2-36 — ^2-4.  Lustre  silky  or  pearly.  Streak  white. 
Color  grayish  white ;  sometimes  yellow.  Translucent.  Lamin» 
slightly  elastic. 
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It  is  co]i^)08ed,  according  to  EQsing^r  and  Berzelins,  of 


8WCd0B. 

Fara«. 

Silica 

42-17 

43-60 

9700 

S800 

Lime 

9^ 

1143 

Soda 

10^19 

5*63 

Water 

11-79^100>15,  H. 

19^70»10a36,  B. 

Obs.  Mesolite  occars,.coating  the  vesiciilar  cavlties  of  amygdaloid  and  basalt,  at 
Nalsoe,  in  the  Faroe  Islands,  wnere  it  is  associated  wlth  chabazite,  apophyilite,  stU- 
bite,  and  othera  of  the  zeoiite  famüy.  Also  in  Disco  Island,  Greenland,  in'  aggreg«« 
tions  whlch  bear  mach  resemhlance  to  ciystallized  spermaceti. 

Mesolite  is  distingoished  firom  mesotype  by  its  perfect  single  cleavage  and  pearhr 
lostre ;  from  stilbite  or  Heulandite,  bv  its  soperior  specük*  grarity ;  and  from  apophyl- 
lite,  by  its  crest  or  fan^Uke  aggregations,  wnich  are  ne\rer  presented  by  that  mineraL 
When  associated  with  appphyUite  or  stilbite,  it  forms  the  lowest  Stratum,  immediately 
adjoiaing  the  rock  in  wtdch  it  is  sitnated. 

Dr.  Thomson  has  described  a  mineral  ander  the  name  of  Harringtonite,  whose 
composition  is  very  simüar  to  that  of  mesolite.  It  eonstituted  a  vein  about  0*6  inch 
thicE  in  an  amygdaloid,  in  the  north  of  Ireland.  Its  description  is  as  follows : 
Colar  snow-whiie:  textare  compact  and  earthy;  lusire  Üke  tnat  of  the  almond; 
opaqae ;  very  toagn.    The  following  are  the  resolts  of  two  analyses : 


SiUca 

44-960 

44-840 

Alamina 

96-848 

28-484 

Lime 

11006 

10*684 

Protoxyd  of  Iron 

0-880 

trace. 

Soda 

5-560 

6560 

Water,  with  trace  of  mariatic  acid 

ia280=»99-536, 

10-280==99'848 

COMPTONITE.    VuLCANus  Comptonunds. 


U 


K 


CoBptonidc  Kouphoiie-Spar,  Haid.    BrtmwUr^  in  Ed.  Pbil.  Joara.  IV.  131,  and  VI.  IIS. 

315.  Primaryform :  a  right  rectangular  prism. 
Secandary  form :  jft :  c=135o  3(y,  m  :  6=134°  3% 
M  :  e=929  13',  e  :  e=175°  35^.  Cleavage  faieilel 
to  M  and  M,  the  first  a  little  more  distinct.  It  fre- 
quently  occurs  as  a  coating  on  other  minerals  of 
diis  family. 

H.=5 — 5-5.  G.=2-35 — 2-4.  Lustre  vitreous. 
Streak  and  Colar  white.  Transparent — translu- 
cent.     Fracture  small  conchoidd,  uneven. 


Before  the  blowpipe  it  parts  with  some  water,  intumesces  a  little,  becomes  opaque, 
and  then  fases  imperfeclly  into  a  vesicalar  glass.  The  globale,  obtained  with  salt  or 
phosphonis,  contains  a  skeleton  of  silica,  and  becomes  opaqae  on  cooling.  With 
Doraz,  the  globale  is  transparent  and  vesicalar.  It  gelatinizes  when  ezposed  in 
powder  to  nitric,  or  mariatic  acid.  If  it  has  been  anhydrated  by  heat,  the  min- 
eral ia  still  di»olved  by  mariatic  acid,  bat  the  silica  separates  in  a  powder,  and 
does  not  gelatinize. 

Comptonite  was  first  foand  by  Lord  Compton,  in  the  cavlties  of  the  vesicnlar  lavm 
of  Vesavias,  associated  with  capillarv  meaotjrpe,  and  olher  species  of  the  genns  Vol- 
canas.  It  has  since  been  discoverea  in  basalt,  at  the  Pflaster  Kante,  near  Eisenach, 
in  Hessia;  also  at  Leitmeritz  and  Haoenstein,  in  Bohemia,  forming  a  thin  coating 
on  the  sarface  of  mesotype,  and  occapying  the  cavlties  of  graustein.  At  the  Cyclo* 
pean  laUmda,  Sidly,  it  oceurs  MBOtiaied  with  analcime  ang  Philliptite. 
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APOPHYLLITE.    Vulcanos  quadratus. 

ffrmaiklal  Koaphoiie49par,  JH.   Pyramidal  Zaolite,  J.    TeMelite,  BremwUr.     IchtbyophÜialBlte. 
AIMb,  ITmii.    FlachaufMMtaia,  fTtm.    Meaoijrpa  Epotel««,  H, 


316.  Primary  form:  a  ri^ht  Square  prism. 
Secandarp  form :  similar  to  fig.  61,  PL  L,  also 
the  annexed  fieure ;  a: a=104°  2',  P :  a=119o  3(y, 
M  :  a=127^  69^.  Another  fonn,  similar  to  fig. 
61,  PL  I.,  except  that  the  planes  a,  are  so  extendra 
as  to  produce  four  sided  pyramids  at  each  ex- 
tremity  of  the  crystal.  Sometimes  the  crystals 
are  nearly  cylindrical  and  contracting  in  size  to- 
wardseach  end,  have  a  barrel-like  shape.  Cleavage 
hi^ly  jperfect,  parallel  with  P ;  less  so  parallel 
with  M.  The  imperfectly  crystalline  varieties 
have  usually  a  lamellar  composition  in  the  direc- 
tion  of  P. 

H.=4-6 — 5.  G.=2-335,  Haidinger,  a  varietjr  from  Iceland ;  2-369, 
Thomson.  Ltistre  of  P  pearly ;  of  the  other  mces  vitreous.  Streak 
white.  Color  white,  or  grayish ;  occasionally  with  a  shade  ofjreen, 
yellow,  or  red.   Transparent — opaque.   Fracture  uneven.   Krittle. 

Its  constituents,  according  to  Stromeyer,  Berzelius,  Turner,  and  Thomson,  are  as 
foUow: 


FaMi. 

Faroe,  Var.  TeaaalUe.     Var.  Ozabvcrite. 

üton. 

Silica                  51-8643 

51-76 

50-76 

51008 

Lime                   251992 

22^73 

22-39 

26-236 

Potash                   51369 

531 

418 

5-888 

Fluo6il.  of  Lime    

353 

trace. 

Water                16-0438 

1620 

1736 

16500 

98-2442,8. 


99-53,  B. 


94-69,  Tum.     99634,  Th. 


It  exfoliates  before  the  blowpipe.  and  ultimately  fuses  into  a  white  7esicular  glass. 
It  meUs  easily  with  borax.  In  nitric  acid  it  separates  into  flakes,  and  becomes  sorae- 
what  gelatinous  and  subiransparent. 

Om.  The  term,  Usselüe^  was  applied  by  Brewster  to  a  variety  from  Faroe,  pre- 
sentlng  nearlv  a  cubicai  form,  which,  upon  optical  examination,  exhibits  a  raosaic- 
like,  or  tesselated  structure.  Oxakverüe  is  a  pale  green  variety  from  the  Oxahver 
Springs,  near  HasaTkk,  in  Iceland,  where  it  occurs  on  calcified  wood ;  it  is  gene- 
rallr  indistincüy  crystaliized  and  translucent.  AUnn^  of  Werner,  is  a  white,  opaque 
variety,  found  at  Aussig,  in  Bohemia,  associated  with  natrolite. 

Greenland,  leeland,  the  Faroe  Islands,  and  Poonah,  in  Hindostan,  afford  fine  spe- 
cimens  of  apophyllite.  It  occurs  at  these  localities  coaling  the  cavities  of  amygda- 
loid,  associatea  with  chalcedonic  quartz,  stilbite,  chabazite,  &c.  At  Andreasberg  it 
occurs  in  silver  veins,  traversing  eray-wacke  slate ;  in  thi>  Bannat,  associated  with 
WolUstonite.  In  Fifeshire,  it  has  been  found  in  large  transparent  cr3rstals,  occupy- 
ing  the  interior  of  fossil  shells.  It  is  associated  with  magnetic  iron,  at  Uton,  in 
Sweden.  Also  at  Puy-de-la-Piquette,  in  Auvergne,  where  it  occurs  in  crysials  in  a 
tertiarv  liraestone,  but  appears  to  have  been  formed  by  Sublimation,  eaused  by  the 
adioining  basiütic  rocks,  subsequent  to  the  deposition  of  the  limestone. 

In  America  it  has  been  found  at  Peter's  Pomt  and  Patridge  Island,  in  the  Basin 
of  Mines,  Nova  Seotia.  It  here  occurs  boih  massive  and  crystallized,  presenting 
white,  reddish,  and  gieenish  colors.  It  is  associated  with  Laumonite,  Tnomsonite, 
and  other  minerals  of  trap  rocks. 

Apophyllite  was  so  named  in  allusion  to  its  highly  foiiated  character,  firom  ««« 
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and  fvXX«y,  a  Uaf,     Its  pearly  lustre  on  the  face  of  perfect  cleavage,  obCained  for  it 
the  name  of  Icühyopktialmüe,  fh>m  the  Greek  «x^f,  a  ßMÜ,  and  «f&A^f,  an  eye. 


LAUMONITE.    Vulcanus  efflorescens. 

Dlatomoiu  Koophone-Spar,  Jlf.    Dipritaatic  ZeoUlc,  J.    LomonltCi  IT.  Launonüt,  L.  L«amonlt| 
H.    EiDorMciiig  Zeollu. 

317.  Primaryform :  an  acute  obliqüB  rhombic  prism ;  M :  M= 
86^  15^,?:  M=66o  3%  or  113°  3(K.  Secandanj  form :  similar  to 
fig.  97,  PL  IL ;  also  with  the  edge  between  each  M  and  a  replaced. 
Cleavage  parallel  to  the  acute  lateral  edge.  Imperfectly  crystal- 
line  varieties  have  a  radiatin^  or  di  verging  structure. 

H.=3-6 — 4  of  the  mineral,  fresh  from  its  locality.  G.=2-3,  Haüy. 
Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of  distinct 
cleavage.  Streak  white.  Color  white,  passing  into  yellow  or 
^ay.  Transparent — translucent,  becomes  opaque  on  exposure. 
rVacture  scarcely  observable,  uneven.     Not  very  brittle. 


It  conslsts  of 

From  Huel  Go«t. 

Skye. 

SiUca 

49*0                              48-3 

53-04 

Almnina 

aa-O                             22-7 

2114 

Lime 

9-0                             12-1 

iO-62 

Water 

17-5                             160 

1492 

Carbonir.  Acid 

2-5=100,  Vögel.         991, 

Gmelin. 

=98-72,  Con. 

Before  the  blowpipe  it  intumesces  and  fuses  Jnto  a  white  frothy  mass.  With  bo- 
rax,  it  forms  a  transparent  globale.  It  gelatinizes  with  nitric  or  muriatic  acids, 
but  is  not  aflected  by  sulphuric  acid,  unless  heated.  If  insulated,  it  acquires  negative 
electriciiy  by  friction.  On  exposure  to  the  air,  it  loses  its  water  of  crystallization, 
and  becomes  opaqiie,  and  in  tnis  State  in  easily  pulverized  by  the  fingers,  and  often 
it  falls  to  a  powder  of  itself. 

Obs.  Laumonite  occurs  in  the  cavities  of  amygdaloid,  also  in  porphyry,  and  oc- 
casionally  in  veins  traversing  clay^late  with  liraestone.  It  was  first  observed  in  178&, 
in  the  lead  mines  of  Huel  Goet,  in  Brittany,  by  Qillet  Laumont,  after  whom  it  is 
named. 

Iis  principal  localities  are  the  Faroe  Islands ;  Disko,  in  Qreenland ;  St.  Gk)thard,  in 
Switzerland ;  in  the  Fassa-thal,  in  large  masses,  exhibiting  a  radiated  structure  ;  at 
Hartfield  Moss,  in  Renfrewshire,  accompanying  analcime;  in  the  amygdaloidal 
rocks  in  the  Kilpatrick  hills,  near  Glasgow ;  and  in  several  trap  rocks  of  the  Hebri- 
des,  and  the  north  of  Ireland. 

Peier's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  as- 
sociated  with  apophyllite,  Thomsonite,  and  other  species  of  this  family. 

It  has  been  observed  in  small  quantities  in  the  trap  rocks  of  Connecticot  and  Mas- 
sachusetts, and  at  Phillipstown,  New  York. 

The  rapid  decomposition  to  which  this  mineral  is  exceedingly  liable,  may  be  pre- 
vented  by  dipping  ine  specimen  in  a  thin  Solution  of  gum  Arabic,  by  means  of  which 
it  is  preservea  from  contact  with  the  air. 


HARMOTOMR    Vulcanus  gemellus. 

P«ratonMKM  Koapbone-Spar,  M.    Stanrolite,  JKmpcii.     Andreolite.    AndreMbergolit««   Ereiait«. 
Kreoutein,  ff»    Harmotome,  B. 

318.  Primary  form:  a  right  rectangular  prism.     Secondary 
form :  fig.  1 ; 
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DESCRIPTITE  MIMX&ALOOT. 


*'  Y/\ 


a :  a=119<>  4',  e :  a=149o  9»,  fi :  c=126o  &,  Phaiips.  aeavage 
parallel  to  m  &ncL  m  imperfect.  Compound  erystals:  the  form 
m  fi^.  2  is  composed  of  four  individuals,  united  according  to  com- 
position  of  the  third  kindj  as  explained  in  i  76,  77.  These  forms 
are  of  very  frequent  occurrence.  Hannotome  is  rarely  found  mas- 
sive. 

H.=4— 4-5-    G.=2-4— 2-448.    Lustre  vitreous.    Streak  white. 
Color  white ;  passing  into  gray,  yellow,  red,  or  brown.    Subtrans- 

Birent — ^traoslucent.     Fracture  uneven,  imperfectly  conchoidal. 
rittle. 

It  contains,  according  to  Gmeiin  and  Hepel,  (Ann.  des  Mines,  z.  357,)  Connell  and 
Thomson,  (Min.  i.  350,) 


SiUca 

Barytes 

Lime 

Potash 

Soda 

Peroz.  Iron 

Water 


Scraatimn. 

66  30  4704 

14-50  15-94 

17-53  30-85 

1-00  0-10 

0-88 

1-35  0-84 

0-34 

ll-69«103-96,G.ftH.  14-93-100' 1 1,  C. 


Sirootiaa. 

48-753 

15-100 

14-375 

3-180 

3-550 


1400a=07-858,  T. 


Before  the  blowpipe,  oa  eharcoal,  it  melts  withont  intumescence  into  a  clear  i^lobule. 
It  pbosphoresces  when  heated,  nving  out  a  yellow  light  It  is  scaicely  attacked  by 
the  acids^nless  they  are  heated. 

Obs.  Harmotome  occors  in  metalliferons  veins  trayersing  gray-wacke,  also  on 
gneiss,  and  in  the  cavities  of  amygdaloid. 

Strontian,  in  Argyleshire.  affords  the  finest  simple  erystals  of  this  species.  They 
occur  here  disposea  on  calcareous  spar,  and  are  sometimes  an  inch  in  diameter. 
This  loeality  affords  also  specimens  or  the  Compound  crj^tals.  These^however,  are 
found  more  ahondantly  in  a  metalliferous  vein  at  Andreasberg,  in  the  Hartz.  It  also 
occors  at  Oberstein,  in  Deuzponts,  coating  the  caviiies  of  silicious  geodes;  at  Kongs- 
berg,  in  Norway,  on  gneiss;  accompanying  analcime  in  the  amygdaloid  of  Dombar- 
tonshire. 


PHILLIPSITE.    VuLCANUs  Philupsunus. 

SUttrotypous  Kouphooe-Bpar,  M.    PhiUipsit«,  Levf. 

319.  Primary  form :  a  right  rectangular  prism.    Secondaries 
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and  tnnn  crystals^  similar  to  those  of  harmotome ;  a :  a^^about  123^ 
3(y,  and  II70  3(y,  Levy. 

H.=4 — 4-5.    G.=2 — 2'2.   LMStre  yiUeoxks.   StreaJc  mhiie.    Colar 
white,  sometimes  reddish.    Translucent—opaque. 

Its  constitnents,  according  to  Gmelin  and  Hepel,  are  as  foUows : 


Morboun. 

Morbourg. 

Silica 

48-51 

4802 

Alumina 

31-76 

22-60 

Lime 

626 

6-56 

Potash 

633 

7-50 

Protox.  Iron 

0-'29 

0-18 

Water 

17-S3»=100-38. 

16-75=101-61. 

Obs.  This  species  was  imited  with  the  preceding.  which  it  very  mach  resembles, 
nntil  Levy  ix)inted  out  its  pecnliarities,  ana  gave  it  tne  name  it  bears,  in  compliment 
to  Mr.  Phillips.  It  differs  chemically  fh>m  harmotome  in  not  containing  barytes, 
but,  instead,  lime  and  potash. 

Dr.  Thomson  has  separated  another  species  from  harmotome,  which  he  calls 
MorveniUj  or  transparent  harmotome,  from  Strontian.  It  occors  in  rectangular 
prisms,  with  deeply  replaced  edges  and  angles.  According  to  his  measorement  ji  :  e 
=124047',  M  :  <r=145o  13',  e :  a^MS^' 32'. 

Phillipsite  occurs  in  large  translucent  crystals  in  the  cavities  of  amygdaloid,  in  the 
Giants'  Causeway,  in  Ireland ;  in  sheaf-like  aggregations  at  Capo  di  Bove,  near 
Rome.  In  long  crystals  aggresated  in  radiating  masses,  at  Act  Reale,  on  the  eastem 
coast  of  Sicily-,  also  among  the  Vesavian  lavas;  and  in  the  island  Magee,  county 
Antrim,  in  miniUe  flesh-red  crystals,  coating  cavities  of  amygdaloid. 


ANALCIME.    VüLCANUs  cdbicus. 
Hexahedral  Koupbone-Spar,  M.   Hezahedral  ZeoUt«,  J.    Cnbislt,  IT.    Analsiin,  I^    BareolitB. 

320.  Primary  form :  the  cube.  Secondary  forms :  figs.  14, 
15,  16,  also  fig.  2,  and  2  and  5  combined,  PL  I.  Cleavage  parallel 
to  the  primary  form,  but  only  in  traces.  Massive  varieties  have  a 
granulär  structure. 

H.=6— 6-6.  G.=2068,  Haidinger;  2-278,  Thomson.  Lustre 
vitreous.  Streak  white.  Color  white  ;  occasionally  passing  into 
g^ay  or  reddish-white.  Transparent — nearly  opaque.  Fraciure 
imperfectly  subconchoidal,  uneven.    Brittle. 

It  is  composed  of 

Fawa.                            Otaats*  ranseway.  Kilp«triek. 

Siliea        5512                                  55'60  55*07 

Alumina    22-99                                  23-00  22-22 

Soda           1353                                  14*65  13*71 

Water         8  27=99*91,  H.  Roae.         7*90=10M5,  Thom.  8-22c=99*22,  Connell. 

It  foses  before  the  blowpipe,  on  charcoal,  without  intumescence,  into  a  dear  glassy 

globale.    It  gelatinizes  m  mnriatic  acid.    It  becomes  very  slightly  electric  when 
eated. 

Obs.  The  varieties  of  this  species,  which  occnr  ander  the  last  two  secondary  forms 
above  stated,  have  been  separated  by  the  late  Dr.  Thomson,  of  Naples,  as  a  distinct 
species,  ander  the  name  of  Sarcolite.  This,  however,  is  unwarranted  until  analysis 
snall  manifest  a  dissimilar  composition.  Their  crystalUne  forms  are  not  inconsistent 
with  the  idea  of  their  identity. 
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The  Cjrclopean  Islands,  near  Catania.  <m  Uie  Sicilian  coast,  afford  the  tnost  per- 
fect  pellucid  crystalsof  Üus  species;  their  fonn  is  represented  in  fig.  14,  PI.  I.  The 
same  form  occurs  also  in  the  Tyrol.  The  form  in  fig.  16,  or  the  trapezohedron, 
occnrs  in  Dumbartonshire,  the  Kilpatrick  Hills,  Qlen  Farg.  These  crjrstals  are 
generally  opaqne,  and  sometimes  have  a  diameter  of  ihree  or  four  inches. 

Analcime  is  of  freqnent  occurrence  in  the  Faroe  Islands,  Iceland,  the  Vicentine. 
and  elsewhere,  in  the  cavities  of  amygdaloidal.  basaltic,  and  trap  rocks,  associatea 
with  Prehnite,  chabazite,  apophyllite.  äc.  At  ArendaJ,  in  Noriv^,  it  occurs  in  beds 
of  iron  ore ;  and  at  Andreasberg,  in  the  Hartz,  in  sil7er  mines.  The  cubo-ociahedral 
variety,  or  sarcolite,  occnrs  among  the  ancient  lavas  of  Vesuvius,  associated  with 
WoUastonite,  homUende,  and  several  species  of  the  zeolite  family.  The  name, 
Analcime,  is  derived  firom  iycXcK,  weak^  in  allnsion  to  its  weak  electric  power  when 
heated. 


SODALTTE.    Vulcanus  dodecahedrus. 

Dodecahedral  Ko«plK»B«-8|Mir,  Jlf.    Sndalit«,  Raayne,  SpintUuie,  AsurcatODC,  Lapis  Lasolf,  Ittn«- 
rite.    Noaian,  KUfrotk.    Bodalit,  L,    Aulna,  Montieetli, 

321.  Primary  form :  the  rhombic  dodecahedron.  Secondary 
forms :  figs.  4  and  5,  PL  I.  Cleavage  parallel  to  the  dodecahe- 
dral faces,  with  diflferent  degrees  of  perfection. 

H.=j5-5— 6.  G.=2-295— 2-378.  Lustre  vitreous.  Streak  white 
or  bluish.  Color  various  shades  of  brown,  gpray,  green,  white,  and 
blue ;  the  latter  often  deep  azure  blue.  Translucent — subtranslu- 
cent — ^nearly  opaque.    Fracture  conchoidal  or  iineven. 

Its  analjTses  afibrd  very  yarious  results ;  the  following  are  a  few  of  them  : 

Uawfne. 

3548 

18-87 


Scdalite, 

from  Green land. 

VeMivfus. 

8iUca 

38  5*2 

36*00 

35  99 

Alumina 

27-48 

3200 

32  59 

Soda 

25  50 

2500 

26-55 

PoCash 

Muriatic  Acid 

300 

6-75 

5-30 

Lime 

270 

■ 

Oxyd  of  Tron 

100 

0-25 

Sulphoric  Add 

Water 

feberg.  U 

98-90,  El 

30-00, 

Thom.     100-43, . 

SpintiUi 

ne. 

IsOfia-Lüiuli. 

Silica 

430 

490 

Alumina 

29-5 

110 

Soda 

190 

1    8^0 

Potash 

— 

Lime 

1-5 

16-0 

Peroxyd  of  Iron 

2-0 

40 

Snlphnric  Add 

1-0 

2-0 

Gypsum 

■— 

— " 

Common  Salt 

— 

— — 

Water 

25 

trace. 

Sulphnretted  hydrogen 

— 

— 

1545 

1200 
116 

1239 
120 


Jttnerite, 

34016 

28-400 

11-288 

1-565 

5235 

0-616 

4'891 
1618 

I  10-759 
98-5,  Klap.  90-0,  Gmelin.  98388 

These  different  varieties  behave  very  differently  under  the  blowpipe.    All,  how- 
evcr,  gelatinize  with  nitric  acid. 
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Obs.  Sodalüe  inclndes  the  white  and  light  green  crystallized  varieties  of  this 
species ;  HauyTUf  the  brighl  blue  or  occasionally  a.*^paragus  green  cry$tallized  speci- 
meas ;  SpineUane^  or  nosian  of  Klaproth,  the  dark  ash-gray  translucent  crystals ;  and 
La/ns-Lazuli,  the  specimens  almost  alwajrs  massive,  of  a  rieh  Berlin  or  azore-blae 
color. 

The  sodaHte  from  Greenland,  is  partly  fused,  thoogh  with  extreme  diihciüty,  in 
the  reducing  flame  of  the  blowpipe.  Its  Q.=2'29.  The  sodalite  from  Vesuvius, 
where  it  occurs  in  white  translucent,  lengthened  dodecahedral  crystals,  form  a  col- 
orless  glassy  globale ;  its  Q.=2-38.  Sodalite  occurs  massive,  of  a  gray  color,  im- 
bedded  in  trap  at  the  Kaiserstuhl,  in  the  Brisgau ;  this  variety  has  been  denominated 
lUnerüe.  Hauyne  fuses  slowly  in  the  blowpipe  flame,  into  an  opaque  mass.  With 
borax  it  effervesces,  and  forms  a  transparent  vitreous  globule,  wmch  tums  yellow  on 
cooling.  Its  G.=2'6B— 3.  It  does  not  form  a  jelly  with  acids  as  easy  as  the  other 
varieties.  It  occurs  in  the  Vesuvian  lavas,  also  in  the  vicinity  of  Rome,  and  at  Nie- 
dermannich, near  Andernach,  on  the  Rhine.  Spinellane  is  infusible.  -  Q.=2'28.  It 
is  met  with  in  the  drusy  cavities  of  glassy  feldspar,  at  the  lake  of  Laach,  near  An- 
dernach. Lapis-Lazuli  fuses  into  an  opaaue  globule,  and,  if  previously  calcined  and 
reduced  to  powder,  is  decolorated  by  acios.  Q.=Sir95.  It  is  brougbt  from  Persia, 
China,  Siberia,  and  Bucharia,  where  it  is  associated  with  feldspar  and  limestone, 
and  contains  oflen  scales  of  mica  and  partlcles  of  pyrites.  On  the  banks  of  the  Indus, 
it  occurs  disseminated  in  grayish  limestone.  The  richly  colored  specimens  of  Lapis- 
Laziili,  are  highly  valued  as  a  material  for  costly  vases  and  omamental  fumiture. 
Magnificent  slabs  of  it  are  contained  in  some  of  the  Italian  churches.  It  is  also  em- 
ployed  in  the  manufacture  of  Mosaics,  and  its  powder  forms  a  highly  prized  and 
exceedingly  durable  paint,  called  ultramarine. 


LEUCITE.    VuLCANUs  trapezohedrus. 

Trapezoidal  Koupbone-Spar,  JV.   DodvealMdfal  ZmUU  or  Leiidt«,  J.     AmpliigiM,  N,    Wbtt« 
Oarnet.    Leuzit,  fV. 

322.  Primary  ftyrrn :  a  rhombic  dodecahedron.  fig.  7,  PI.  I. 
Secondary  form :  fig.  16,  a  tetragonal  tris-octahedron.  Cleavage 
very  imperfect  parallel  to  the  primary  planes,  (e,  fig.  18,  PI.  I,)  and 
also  to  the  faces  of  the  cube,  (P  in  fig.  16,  PI.  I.)  Surface  of  the 
crystals  even,  though  seldom  shining.  Occurs  rarely  in  irregulär 
forms  of  a  granulär  structure. 

H.=5-6— 6.  G.=2-483— 2-49.  Lustre  vitreous.  Streak  white. 
Color  ash-gray  or  smoke-gray,  ffrayish-white.  Translucent — 
nearly  opaque.     Fracture  conchoiaal.     Brittle. 

According  to  Klaproth  (Beitrage,  ii.  42)  and  Arfwedson,  ( Afhandlingar,  vi.  256,) 
it  contains, 

Veraviira.  Albano.  Alteno. 

Silica  53-750  54  5870  56-10 

Alumina  24625  23  1995  2.310 

Potasb  21350  22  21*40  2115 

Oxyd  of  Iron      —  0-40  0*95 

Lime  =99-725,  K.  —  =99,  K.  l-35=91-80,  Arf.  =101*30,  Arf. 

Infusible  before  the  blowpipe  ezcept  with  borax  or  carbonate  of  lime,  with  which 
it  melts  with  difficuhy  into  a  clear  globale.  .Its  powder  changes  the  blue  tincture  of 
violets  to  green. 

Obs.  Leucite  is  abundant  in  the  ancient  lavas  of  the  Rieden  country,  between  the 
Laacher  Lee  and  Andernach,  on  the  Rhine.  Vesuvius,  however,  presents  the  finest 
and  largest  crystallizations.  In  the  vicinity  of  Rome,  at  Boghetto,  to  ihe  north,  and 
Albano  and  Frescati  to  the  south,  some  of  the  older  lavas  are  so  thickly  studded  with 
this  mineral,  as  to  appear  almost  entirely  composed  of  it.  The  crjrstals  generally 
pcesent  the  secondary  form,  above  mentioned. 

36 
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The  Leacitic  Ute  of  the  neighborhood  of  Rome,  ha«  been  nsed  for  the  last  2000 
▼ears  at  leaat,  in  the  formatioQ  of  miil  stones.  MUl  stcmes  of  this  rock  have  lately 
oeen  discovered  in  the  excavmtioiis  at  Pompeii. 

LiueUe  is  derived  trom  Xmcn,  wkiU,  in  allnsion  to  its  color ;  and  because  its 
fonn  is  simiiar  to  a  common  variety  of  the  gariiet,  it  has  been  designated  whüe 
ganmt. 


CHABAZITE.      VuLCANUS  BHOBlBOREDRÜt. 


Kbonbobednl  KoophoM-SiMir,  Jlf. 
M,    ScbabMit,  IT.    CSiabMin,  JERnw. 


Rhombotaediml  ZeoUte  or  CtatbMite,  J.    Cbabuie,  P,  L.  and 


323.  Primaryform :  a  slifhtly  obtuse 
rhombohedron ;  R  :  R=94o  4t&.  Secon- 
dary  form  :  R  :  e=137^  23^  R  :  a'=126o 
26^,  a'  :  a'  (over  R)  =72^  53',  e  :  e=126o 
13^.  Cleavage  rather  indistinct,  parallel 
toR. 

H.=4— 4-5.  G.=2088,  Thomson,  trans- 
parent  crystals  from  Kilmalcolm  ;  2100, 
Haidinger,  crystal  from  Bohemia;  2-472,  Lehunt,  an  Irish  spe- 
cimen  containing  much  soda.  Lustre  vitreous.  Streak  white. 
Color  white,  occasionally  reddish,  rarely  yellowish.  Transparent 
— translucent.     Practure  uneven  ;  brittle. 


It  contains,  according  to  Berzelius,  Arfwedson,  Thomson,  and  Lehnnt, 


Silica 

Alumina 

Lime 

Potash 

Water 


EttiUfrberg. 

50-65 

1700 

973 

1-70 


Faroe. 

48  90 

1928 

872 

250 


Kilmalcolin. 
48*756 
17-440 
10-468 
1-548 


Bcotland. 
4917 
1890 

Soda  12-19 


19 50==98 58,  B.  20 00=98 80,  A.  21-720x»99-992, T.  1973=9999,  L. 

The  last  specimen  contains  soda  in  the  place  of  potash.  Before  the  blowpipe  it 
ftttes  into  a  white  spongy  mass.  It  is  not  acted  npon  by  acids.  The  opaque  crys- 
tals become  translucent  in  oils. 

Obs.  Anojgdaloid  is  the  principal  repository  of  chabazite.  It  also  occurs  between 
the  layers  oi  gneiss  and  mica  slate. 

At  the  Faroe  Islands,  Greenland,  and  Iceland,  fine  crystallizations  of  this  species 
are  fonnd,  associated  with  chlorite  and  stilbite.  Also  at  Aussig,  in  Bohemia,  in  a 
kind  of  ffreenstone,  {grausUin  of  Werner,)  the  Giants'  Causeway  *,  Elilmalcolm, 
RenfVewsnire ;  Isle  of  Sk^e.  In  Nora  Scotia,  in  amygdaloid,  it  occurs  of  a  wine- 
yellow,  or  flesn-red  color,  m  fine  crystals,  often  highly  modified ;  it  is  associated  with 
Henlandite,  analcime,  and  calcareous  spar. 

Tbe  tiap  region  or  Connecticut  and  Massachusetts  affbrds  occasional  specimens 
of  this  mmerä.  In  the  same  rock  it  also  occurs  near  Baltimore,  Md.  At  Had- 
lyme,  Conn.,  it  is  mct  with  on  gneiss. 

The  name  chabazite  was  derived  by  Box  d'  Antic,  from  the  Greek  word  ^a^a^iof, 
the  name  of  one  of  the  twenty  stones,  celebrated  for  their  virtues,  in  the  poem  as- 
cribed  to  Orphea^  entitled  rcpi  XiOwr. 
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LEVYNE.    VuLCANCs  LtTTAirus. 


MaeiotypoiM  Koiiphoiit-8|Hur,  M.   LeTynei  BrtmtUf't  Joor.  H,  332. 

324.  Prtmary/orw ;  arhombohedron; 
R  :  R=79o  29^.  Cleavage  indistinct  par- 
allel with  R.  Compound  crystals  :  an- 
nexed  figiire ;  R :  R'=126o  12^,  a :  6=136°  1', 
R  :  a=117°  29^,  composition  of  the  third 
kind,  it  being  parallel  to  a  plane  on  the  vertical  solid  angle.  Plane 
a,  usually  uneven,  and  often  curved. 

H.=4.  G.=2-161,  Thomson  ;  2-198.  Lustre  vitreous.  Streak 
white.  Color  white  ;  sometimes  reddish.  Subtransparent — 
opaque.     Fracture  subchonchoidal.    Brittle. 

Its  composition,  according  lo  Thomson  (Min.  i.  336)  and  Berzelios,  (Kong.  Vet. 
Acad.  Handl.,  1824,  p.  356,)  is  as  follows : 

SiUca 

Alomina 

Lime 

Magnesia 

Soda 

Water 

Potash 

Before  the  blowpipe  it  intumesces  and  whitens.  With  biphosphate  of  soda  it 
yields  a  transparent  globale,  containing  a  skeleton  of  dlica,  which  oecomes  opaqne 
on  cooling.    It  is  unaitered  in  acids. 

Obs.  Levyne  occnrs  in  trap,  with  natrolite  and  mesotype,  at  the  little  Deer  Park 
of  Qlenarm,  county  Antrim ;  also  at  SkagaMrand,  in  Iceland :  at  Dalsnypen,  in 
Faroe,  accomnanied  by  chabazite,  analcime,  and  Heulandite ;  Godhavn,  in  Disco 
Island,  Qreenland ;  occasionally  in  large  reddish  opaque  crjrstals  at  Hartfield  Moss, 
in  Renfrewshire. 


48-750 

4800 

20-333 

20-00 

8-833 

8-35 

OTTO 

O40 

3333 

2^T5 

20-000 

1930 

traces=96-019, 

T. 

041»=99  21,  B 

OMELINITE.    VuLCANDs  exfouans. 


»Ur 


HexuoiMl  KouplxNM49par,  Hm4:    Hydrollt«,  De  Dr4$,   BaicoUte,  FMMfuelin,    Omelinit«,  Brew 
4T*9  Jour.  II.  US. 


325.  Primary  form:  a  rhombohedron. 
Sccondary  form, :  a  :  R  or  a :  a^^=131°  48^, 
a  :  R  or  a  :  a'^=138o  12',  R  :  a''  (over  a)= 
83°  36^.  Cleavage  apparent  parallel  to  R, 
the  face  of  a  rhombohedron,  though  obtain- 
ed  with  difficulty.  Planes  a  horizontally 
striated. 

H.=4 — 4-5.  G.=2054 ;  2169,  Hayes  ;  variety  Ledereriie.  Lus- 
tre vitreous.  Streak  white.  Color  white,  passing  into  flesh-red. 
Transparent — ^translucent.     Fracture  uneven.    Very  brittle. 


Its  constituents,  according  to  Thomson,  Vanquelin,  and  Hayes,  are  as  foUow: 
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Süica 

Alnmina 

Peroxyd  oflron 

Potash 

Water 

Lime 

Soda 


Cape  Blonldon. 

49-47 

21-48 

014 

Phosphor,  acid    3-48 

8-58 

4-25  1148 

:100,  Thom.    4-26=98-00,  Vauq.      3-94=98-57,  H. 


FromÄDtriaL 

ChCcL 

39-896 

50^00 

12-968 

20-00 

8-270 

9-000 

29-866 

20-00 

Thoagh  the  first  two  analyses  differ  In  some  respects,  yet  the  proportion  of  süica 
to  the  alumioa  is  nearly  the  same. 

When  held  in  the  flame  of  a  candle  it  exfoliates  and  flies  off  in  numerous  scales. 
''Small  portions,"  says  David  Brewster,  **gradaally  raise  themselves,  and  afler 
Standing  on  their  ends,  as  if  they  were  under  the  influence  of  electricity,  they  are 
propellra  with  violence  from  the  fragment."  In  the  blowpipe  flame  it  increases  in 
ouIk,  bnt  does  not  melt  into  a  glass. 

Obs.  Thts  species  includes  the  EhfdroliU  of  De  Dr§e,  and  the  Sarcolite  of  Vau- 
qnelin ;  also  the  LeäereriU  of  Jackson,  (Silliman's  Am.  Journal,  xxv.  80,)  which  is  de- 
acribed  as  presenting  the  same  form,  and  nearly  identical  angles,  and  in  other  re- 
spects is  similar  to  this  species. 

Gmelinite  occurs  in  the  cavities  of  amygdaloidal  rocks  at  Montecchio  Maggiore, 
and  at  Castel,  in  the  Vicentine ;  also  in  the  county  Antrim ;  at  the  Deer  Park  of 
Glenarm,  of  a  white  color,  and  at  the  Island  Magee,  near  Lame,  of  a  pale  flesh-red 
tinge. 

Ledererite  was  obtained  by  Me-ssrs.  Jackson  and  Alger,  at  Cape  Blomidon,  in 
I^ova  Scotia,  where  it  occurs  in  basalt,  associated  with  stilbite,  mesotjrpe,  and  anal- 
cime.    The  crystals  are  usually  implanted  in  the  analcime,  or  stilbite. 


DÄTHOLITE.    Vülcanus  nYsroMUs. 

PrtnMtle  DnUMBA-Spttr,  Jlf.     Borat«  of  Ltme,  P.     BorMtlicnte  of  Ltme,  nu».    DathottUi,  W. 
BMiiarkius,  Umw.    DatolUe.    Humboldcite,  Ltvf.    Chaux  Borat^e  Sillcieuse,  H, 

326.  Primary  form  :  an  acute  oblique  rhombic  prism  3  M  :  M 
«77°  SCK.    Seconaary  forms: 


^ 

2. 

l::::^^ 

A 

1^ 

M 

M^ 

\      •    "2 

r:^^ 

P  :  «=91°  41',  y  :  «'=116°  y,  c  :  e'=148°  ^y,  M  :  6=128°  45^, 
M  :  c'=16(P  40^^  Cleavage  parallel  to  M  and  also  c,  or  the  shorter 
diagonal,  but  not  distinet.  Imperfect  crysiallizations :  botryoidal 
and  globular  shapes,  composea  of  a  columnar  structure ;  also  di- 
vergent and  radiating  forms,  consisting  of  delicate  columnar  parti- 
cles ;  also  granulär. 

H.=*5 — 5-5.  G.=2-989,  Haidinger  ;  a  crystal  from  Arendal. 
Lustre  vitreous,  ofteii  inclining  to  resinous  on  the  surface  of  frac- 
ture ;  sometiraes  also  pearly.  Streak  white.  Color  white  ;  some- 
times  inclining  to  gray,  green,  yellow,  or  red ;  rarely  of  a  dirty  olive- 
green  or  honey-yellow  tinge.  Translucent.  Fracture  uneven, 
subconchoidal.    Drittle. 


CHALICINEA.  286 

It  contaiiis,  aceordliiK  to  Klaprotb  (Beit,  iv.  366,  and  v.  193)  and  Stromeyer,  (Pog- 
gend.  Ann.  zii.  157,)  and  Du  Menil, 


Var.  Botryolit«. 

37-36 

2136 

Ä-67 

571 

— 100-00,  S. 

From  Barts. 

SiUca 

Boracic  acid 
Lime 
Water 
Oxyd  of  Iron 

36-5  36-0 
340 '  39  5 
355                  135 

40                   65 

— =100,  K.     10^=96-5,  K. 

38-51 

35-59 

21 -34 

4-60 

— 100-04,  DnM. 

The  variety  Batryolüe,  which  included  the  botryoidai  or  reniform  specimens,  hav- 
inga  fibroas  striicture,  differs  mach  in  composition  from  the  cr]rstalsof  datholite,  and 
probably  will  hereafter  form  a  distinct  species.  The  observations  which  have  here- 
tofore  been  made,  lead,  howeirer,  to  the  conclusion,  that  they  are  merely  different 
forms  of  the  same  species. 

Datholite  (including  its  yarieties)  becomes  friable  in  the  üame  of  a  candle.  Be- 
fore  the  blowpipe  it  becoraes  opaque,  intumesces,  and  melts  into  a  glassy  globale. 
It  dissolves  readily  in,  and  gelatyiizes  with,  nitric  acid. 

Obs.  Datholite  is  found  in  amygdaioid  and  gneiss ;  sometimes  also  in  beda  of 
iron  ore  in  primitive  rocks.  In  the  latter  sitaation  botb  yarieties  are  foand  at  Aren- 
dal,  in  Norway.  The  variety  Humboldlite^  which  was  institated  as  a  distinct  spe- 
cies by  Leyy,  occurs  in  agate  balls  at  the  Seisen  Alp,  in  the  Tyrol.  Datholite  is  met 
with  also  in  the  Valley  of  Glen  Farg,  Perthshire.  The  State  of  New  Jersey,  at  Pat- 
terson,  and  Connecticat,  at  Middleneld,  and  near  Hartford,  afibrd  finely  crystallized 
specimens  of  this  species,  at  each  of  which  localities  it  occars  in  amygdaioid. 


PECTOLITE. 
Pektolite,  JTHM,   KaäCB«r*a  Archiv,  XIII.  38S. 

327.  Spheroidal  masses,  consisting  of  divergent  fibres  radiating 
from  a  centre. 

H.=4 — 6.  G.=2-69.  Lustre  of  the  surface  of  fracture  pearly. 
Color  grayish.     Opaque. 

It  contains,  according  to  Kobell,  (Kastner's  Archiv,  xiii.  385,)  Silica  51.3,  Lime 
33-77,  Soda  8 26,  Potash  1*57,  Water  889,  Alamina  and  Oxyd  of  Iron 0-9=10469. 
Fuses  into  a  white  transparent  glass. 

Ob3.  Occurs  in  large  masses  on  Monte  Baldo,  in  Southern  Tyrol,  and  at  Monzoni, 
in  the  Fassa-thal.    It  resembles  some  radiating  yarieties  of  Mesotype. 

BREVICITE. 

328.  Occurs  in  regulär  prismatic  crystals  ;  also  massive,  struc- 
ture  foliated  and  rcäiated.  Color  white  ;  oflen  crossed  by  bands 
of  a  deep  dirty  red  color. 

It  contains,  according  to  M.  Sonden,  Silica  4388,  Alamina  28*39,  Soda  10-33,  Lime 
6-88,  Magnesia 0*21,  Water  963=99 31. 

Obs.  This  species  was  sent  to  Berzelias  by  M.  Strom,  from  Brevig,  in  Norway, 
and  was  named  by  the  foimer  from  its  locality. 

POOHNAHLITE. 
Br00k$,  Anoals  of  PbUotopliy,  Anguit,  1831. 

329.  Primary  form :  a  right  xhombic  prism ;  M  :  TAp^^P  W. 
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H.=6 — 6'6.  Lustre  vitreous.  Color  white.  Transparent — 
translucent 

Obs.  This  species  accomptnies  the  fine  apophyllites,  stilbites,  dtc.  at  Poohnah,  in 
Hindostan.  It  mach  resembles  natrolite;  bot  its  crystals  travvrse  the  matrix,  instead 
of  forming  gioups  in  cavities,  and  have  not  been  ohsenred  with  perfect  tenni- 
nations. 

BERZEZJNEL 
JWdbr  4t  SmuMurtf  in  Ltonb«rd'a  Jahrbocb  der  MlBenlogi«,  U.  441. 

330.  In  extreme!  7  minute  crystals.  Lustre  of  surface  of  frac- 
ture,  vitreous.     Cohr  white.    Slightly  translucent 

It  fuses  with  difficnlty  into  a  pale  glass.    With  acids,  it  forms  a  jelly. 
Obs.    It  accompanies  crystals  of  black  gamet,  and  pinchbeck-brown  mica,  in  the 
drusy  cavities  of  an  augitic  rock,  at  Qalloro,  near  La  Ricia,  in  the  Roman  states. 


MONTICELUTE. 
Sr9»k$^  Amwto  of  Phllotophy,  Oetober»  1831. 

331.  Primary  form :  a  right  rhombic  prism ;  M :  M=132o  34'. 
Cleavage  not  apparent 

H.=6 — 7.  Color  yellowish;  sometimes  nearly  transparent,  or 
colorless. 

It  gelatinizes  in  mnriatic  acid ;  foses  with  difficnlty  before  the  blowpipe. 
'  On.    Occurs  at  Vesuvins  in  small  imbedded  crystals,  in  a  crystalline  carbonate  of 
lime,  associated  with  particles  of  black  mica,  and  minute  crystals  of  pyroxene.    It 
was  named  by  Brooke,  in  honor  of  the  celebrated  Neapolitan  mineraiogist,  Monti- 
ceili. 


PREHNITE.    Claubttlus  agrotomub. 
AxotomoiuTilphaiie-Spar,  Jir.   Prlmaüc  Prehnlte,  J.   Koupholite. 

332.  Primary  form :  a  right  rhombic  prism ;  M :  M=99°  3(y. 
Secondary  form :  M  :  M=80^  30',  M  :  6=130°  16'. 
P :  a=106®  ö(y.  Cleavage  distinct  parallel  with  P. 
Tabular  crystals  often  unite  by  P,  so  as  to  produce 
what  appears  to  be  a  Single  crystal  broken  in  seve- 
ral  places,  and  somewhat  rounded  at  its  extremities. 
Imyerfect  crystailizations :  reniform,  globular,  and 
stalactitic  shapes,  with  a  crystalline  surface,  and 
imperfectly  columnar  or  lamellar,  strongly  coherent 
structure ;  also  granularly  massive  structure,  some- 
times impalpable. 

H.=6— 6-6.  G.=2-8 — 2-953.  Lustre  vitreous,  ex- 
cept  on  P,  whose  lustre  is  pearly,  especially  of  a 
faoe  obtained  by  cleavage.    Streak  white.    Color  various  shades  of 
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^een,  passing  into  white  and  gray.    Subtransparent — translucent. 
rS-acture  uneven.    Somewhat  bnttle. 

Tt  contains,  according  to  SJaproth,  Gehlen,  Thomson,  and  Lehunt, 


A 

foliatMl  TW. 

Fibroat  Ttr. 

Hb.  URht-tr«eo. 

White  rar.  Ediob, 

Silica 

4380 

4300 

43-60 

43048 

Alumina 

30^33 

33  25 

2300 

23  840 

Lime 

1833 

2600 

22-33 

26164 

Protox.  Iron 

5-66 

200 

2^00 

0640 

Protox.  Mang. 

0^25 

0-416 

Potash  and  Soda 

1-028 

Water 

116 

400 

640 

4600 

99-28,  K.  98-50,  G.  9733,  T.  99-736,  L. 

Before  the  blowpipe,  on  charcoal,  it  froths  and  melts  into  a  slag  of  a  light-green 
color.  With  borax  it  forms  a  transparent  bead.  In  dilute  muriatic  acid,  it  dissolves 
slowly,  but  does  not  gelatinize,  and  leaves  behind  a  flaky  residue.  When  heated,  it 
exhibits  electric  polarity. 

Ob8.  Prehnite  was  first  foond  at  the  Cape  of  Cjk)od  Hope  by  Colone!  Prehn.  It 
has  since  been  discovered  in  fine  cr3rstallizations  in  granite,  gneiss,  and  trap  rocks. 
At  St.  Chr3rstophe,  in  Dauphiny,  it  is  associated  with  axinite  and  epidote ;  it  also  oc- 
cars  in  the  Fassa  Valley,  Tyrol  -,  in  Saltzbnr&:-,  at  Friskie  Hall  and  Campsie,  in  Dom- 
bartonshire ;  and  at  Hartfield  Moss,  in  Renlrewshire,  in  veins  traversing  trap,  asso- 
ciated with  anaicime  and  Thomsonite ;  also  at  Corstorphine  Hill,  the  Castle  and  Sal- 
isbury  Crag,  near  Edinburgh. 

In  the  United  States,  finely  crystallized  specimens  have  been  obtained  at  Farming- 
ton  and  Middletown,  Conn.  It  occurs  in  small  qnantities  in  gneiss,  at  Bellows'  Falls, 
Vt.,  and  in  Sienite,  at  Charlestown,  Mass.  Handsome  polisned  slabs  of  this  mineral 
have  been  cut  from  large  masses  brought  from  China. 


NEPHRITE.    Nepbrds  amorprds. 

TJacleaTablcNephiite-Bpar,  Jiimi.    Common  Jade,  P.  Jad«  Nephritique,  J7.  Talenm  NopbilUettn, 
Liw^  Wem, 

333.  Massive  ;  fine  granulär,  or  impalpable  composition. 

H.=6-6— 7-6.  G=2-932— 3024.  Z^w^rc vitreous.  Streak white. 
Color  leek-ureen,  passing  into  blue,  gray,  and  white.  Translucent 
— subtranslucent.    Fracture  coarse,  splintery.    Very  tough. 

It  contains,  according  to  Kastner  and  Bowen, 


»                                     %^ 

From  Smithfield,  R.  T. 

Silica 

60-50                                  41*688 

Magnesia 

3100                                  34631 

Alamina 

10-00                                    0-562 

Ox.  Iron 

5-50                                    1-747 

Ox.  Chrome 

005                  T.ime        4250 

Water 

2-75=100-80,  K.              13  417=96-295,  B. 

The  dissimilarity  between  the  analvsis  of  the  Smithfield  variety  and  the  preceding, 
may  be  owing,  in  part,  to  its  intermixture  with  calcareons  spar,  in  which  it  is  im- 
bedded. 

It  is  infnsible,  per  se,  before  the  blowpipe,  bat  becomes  white ;  with  borax  it  forms  a 
clear  glass. 

Obs?  Jade  was  originally  bronght  from  China  and  Eg3rpt.  A  fine  sky-blue  variety 
occurs  in  the  primitive  limestone  of  Smithfield,  R.  I.,  and  a  greenish  and  reddish- 
gray  variety  in  the  same  species  of  rock  at  Easton,  Penn. 

The  name  Nevhrüe  is  derived  from  w^fo«,  a  Hdii^y;  it  was  supposed  to  be  a  eure 
for  diseases  of  the  kidney. 


SilicA 

4900 

Alumina 

S400 

Lime 

10-00 

Magnesia 

375 

Oxyd  of  Iron 
Soda 

6-50 
5-50 

Ox.  Manganese 

L08S 

0-75=99-55,  K. 
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SAÜSSURITE.    NsPHRim  fbutomüs. 

Primatie  Nc|ihrite-8|Hur,  Mmd.    Jad«  Tenace,  Feltpath  T«uce,  ff. 

334.  Imperfectly  erystaUizcd :  deavage  in  two  directions  paral- 
lel to  the  lateral  faces  of  a  rhombic  prism  of  124^,  nearly.  Com- 
posftion  often  granulär,  impalpable ;  strongly  coherent. 

H.=5-6 — 6.  G.=3'256,  a  granulär  variety  from  Piedmont ;  3-342, 
a  compact  variety  from  the  Pays  de  Vaud.  Lustre  pearly,  in- 
clining  to  vitreous  upon  the  faces  of  cleavage ;  also  resinous  in 
some  specimens,  particularly  the  massive.  iStreak  white.  Color 
white,  passing  into  ^preenish-white,  mountain-green,  or  ash-gray. 
Fracture  uneven,  splmtery.  Extremely  tough,  and  difficultly  fran- 
gible. 

It  contalns,  according  to  Klaproth  and  Saussnre, 

4400 

30  00 

400 

Potash      0-25 

12-50 

600 

0-05 

3  20=100,  S. 

fiefore  the  blowpipc  il  ftiscs  with  great  diflicnlty  into  a  white  glass. 

Obs.  Saussurite  occurs  in  primitive  regions,  and  with  hornblende  and  angite  con- 
stitntes  the  rocks  cailed  gabbro  and  euphotide.  It  was  first  found  on  the  borders  of 
the  lake  of  Qeneva,  by  Saossure  Senior,  whose  name  it  bears.  It  also  occurs  at 
Monte  Rosa  and  its  vicinity,  in  Corsicdi  in  Greenland,  at  Madras,  and  elsewhere,  as 
a  constituent  of  the  above  rocks. 

In  the  United  States,  at  Canaan,  Conn.,  it  composes  a  mountain  some  miles  in 
eztent 


PETALITE.      PfiTALüS  RH0MKCI7S. 
Primatie  Peulln*«par,  Jir.  BentUte. 

335.  Imperfectly  crystallized,  Cleavage  parallel  to  a  prism  of 
95^,  nearly.  Structure  sometimes  columnar,  occasionally  impal- 
pable, usually  strongly  coherent. 

H.=6— 6-5.  G.=2-42,  Arfwedson ;  2-46,  Dr.  Clarke ;  2-426,  C.  G. 
Gmelin.  Lustre  vitreous  and  glistening ;  pearly  on  the  faces  of 
perfect  cleavage.  Streak  white.  Color  white,  or  gray,  with  oc- 
casionally a  reddish  or  greenish  tinge.  Translucent.  Fracture 
imperfectly  conchoidal.     Brittle. 

It  contains,  according  to  Arfwedson  (Afhand.  vi.  145)  and  Gmelin,  (Ann.  Phil. 
XV.  343,) 

Silica  79-212  7417 

Alumina  17-225  1741 

Lilhia  5  761  516 

Lime  trace  0-32 

Water  =:102- 198,  A.  2 17=99-23,  G. 
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Gently  heated,  it  emits  a  blue  phospborescent  light.  In  the  blowpipe  flame,  on 
charcoal,  it  becomes  glaasy,  subtransparent,  and  wMte.  and  melts  only  on  tbe  edges. 
Witb  boraz,  it  forms  a  clear,  colorless  glass.  When  ix>iled  in  acids,  it  is  partly  de- 
compo6ed. 

Obs.  Petalite  occurs  near  Stockholm,  at  the  iron  mine  of  üton,  accompanving 
ihe  lepidolite  variety  of  mica,  lurmaline,  spodumene,  and  quartz ;  also  at  Bolton,  Mass., 
wheie  ii  üs  associated  in  a  lime  quarry  with  scapolite,  sphene,  and  pyrozene. 

Ldlkia  was  first  discovered  in  this  mineral  by  Arfwedson.  The  name  peUUüe  is 
derived  from  vcroAov,  a  Uaf. 


TURCIUOIS.    Laxulus  iMOBPflus. 

Unclenvable  Asure-Spar,  Jlf.    Calalte.    Mineral  Turqaote.   Agaphlte.  Jubnite.   BlnmuL  of  tke  Per- 
»irnns.    Callais,  probaUy,  of  Plinf. 

336.  In  renifonn  masses.     Cleavage  none. 

H.=6.  G.=2-83 — 3-00.  Lustre  somewhat  waxy,  intemally  dull. 
Streak  white.  Color  a  peculiar  bluish-^een.  Feebly  subtransr 
lucent — opaque.     Practure  small  conchoida]. 

Its  Constitution,  according  to  John's  analysis,  (Ann.  des  Mines,  3d  ser.  iii.  231,)  is 

a»  follows : 

Alumina  44*50 

Phospboric  Acid  30*90 

Oxyd  of  Coppcr  3*75 

Protoxyd  of  fron  1*80 

Water  19-0O=90-96. 

Berzelius  states  that  he  obtained  in  bis  anaiysis  of  this  mineral,  phosphate  of  alumi- 
na, phosphate  of  lime,  sitica,  ozyd  of  iron,  and  copper. 

It  becomes  brown  in  the  redncing  flame  of  the  blowpipe,  and  colors  it  sreen,  bnt 
is  infusible ;  it  fuses  readily,  however,  with  borax  or  salt  of  phosphorus.  It  is  inso- 
luble  in  muriatic  acid,  and  thns  may  be  distinguished  from  other  species  csdled  by 
the  name  of  Torquois. 

Obs.  This  species  occurs  only  in  a  monntainous  district  in  Persia,  not  ihr  from 
Nichabour.  According  to  Agaphi,  the  only  natoralist  who  has  visited  the  locality, 
turquois  occurs  in  veins  which  Iraverse  the  mountain  in  all  directions. 

It  receives  a  fine  polish,  and  is  valued  for  omamental  pnrposes ;  and  when  finely 
colored,  is  highly  esteemed  as  a  gem.  The  Persian  king  is  ssad  to  retain  for  bis  own 
ose  all  the  larger  and  finely  tinted  specimens. 

Pliny  remarl»  conceming  the  Callais,  which  appears  to  be  identical  with  the  tur- 
quois, that  it  occurred  of  a  pale-green  (e  viridi  paltens)  color,  and  that  its  finest  color 
was  emerald.  He  states.  also,  that  its  form  was  usually  round,  and  that  it  was 
found  in  Asia,  projecting  from  the  surface  of  inaccessible  rocks,  whence  it  was  ob- 
tained by  means  of  slings. 


LAZÜLITC.    Lazclüs  rhombiccs. 

Prifmatic  Aziire-8pnr,  M.    Azurite,  P.    Axureatone.    Hydrouadiphosphate  of 
Alumina  nnd  Magnesia,  T%«m. 

337.  Primary  form :  a  right  rhombic  prism ; 
M  :  M=91^  3(K.  Secandary  form:  M  :  c=l 35°  45^ 
M  :  e=158o  l(y,  M  :  e'=14(y^  46^,  a :  0=120°  4(y,  a  : 
a'=150o,  i .  a=l50o  45^,  a  :  e=138«  46^.  Cleavage 
indistinct  parallel  with  M.  Occurs  also  ^aniilarly 
massive ;  particles  strongly  coherent. 
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H.:=5 — 6.  G.=3"057.  Lustre  vitreous.  Streak  white.  Color 
yarious  shades  of  azure-blue;  commonly  of  a  fine  deep  blue, 
viewed  in  one  direction,  and  a  pale  greenish-blue,  at  right  an- 
gles  with  the  same  direction.  Subtranslucent — opaque.  Fracture 
uneven.    Brittle. 

According  to  Fuchs  (Schweig.  Joor.  xxiv.  373)  it  consists  of 

Phosphoric  Acid  41*81 

Alumina  35*73 
Magnesia  9*34 

Silica  2*10 

Protoxyd  of  Iron  2*64 
Water  6*06=97*68. 

It  slightly  intumesces  before  the  blowpipe,  assumes  at  a  high  heat  a  glassy  appear- 
ance,  but  does  not  fuse.    With  borax,  it  yields  a  clear  colorless  globale. 

Om.  It  occors  boch  massive  and  crystallized  in  narrow  yeins,  traversing  clay 
slate,  in  the  torrent  beds  of  Schlammlng  and  Radelgraben,  near  Werfen,  in  Saltz- 
1>arg.    It  is  also  found  near  Yorau,  in  Styria,  whence  it  has  been  called  Yoraulite. 


BLUE  SPAR.    Lazulus  tricunatüs. 
Pri«mmti^al  Asure-Spar,  M,   Feldipath  bleu,  H, 

338.  Crystallization  undetermined.  Commonly  occurs  in  indis- 
tinct  crystals  and  masses.  Cleavage  imperfect ;  sometimes  ob- 
servable  in  one  direction,  and  apparently  in  traces  in  two  other  di- 
rections  oblique  with  the  first. 

H.=6*5 — 6.  G.=3-024,  Haidinger.  Lustre  vitreous.  Streak 
white.  Color  smalt-blue,  inclining  sometimes  to  white  or  green. 
Subtranslucent — opaque.    Fracture  uneven. 


ing  to  Brandes,  its  constitnents  are, 

Phosphoric  Acid 

43*32 

Silica 

6*50 

Alamina 

34  50 

Magnesia 

1356 

Lime 

0*48 

Protoxyd  of  Iron 

0*80 

Water 

0*50:==99*66 

Before  the  blowpipe  it  loses  its  color,  bat  is  infosible,  per  se,  With  borax,  it  dis- 
solves  slowlv  and  with  difficalty.  With  boracic  acid  and  iron  wire,  it  afibrds  a 
globale  of  phosphuret  of  iron. 

Obs.  Blue  spar  occurs,  imbedded  in  ^uartz  and  mixed  with  mica,  in  the  Valley 
of  Freschuitz,  near  Krieglach,  on  the  Murz,  in  Upper  Styria ;  also  at  Thorenburg, 
at  the  foot  of  the  Wechsel  mountain,  in  Lower  Austria. 


BIOTINE. 
Biotloa,  MtmUMÜi,  Minerslogia  Venivlana,  438. 

339.  Scratches  glass.  G.=3"ll.  Lustre  splendent.  Color 
white  or  yellowish.  Transparent  and  limpid.  Fracture  vitreous, 
inclining  to  conchoidal ;   exhibits  double  refraction. 
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Is  not  affected  hy  the  blowpipe,  bat  pailly  soluble  in  nitric  acid« 

Obs.    This  mineral  has  been  obmnred  by  Sig.  Monticelli,  among  the  volcanic  de- 

bris  of  Vesuvius.    Its  superior  brilliaiicy  readily  distinguishes  it  from  its  aasociated 

minerab.    It  was  named  in  honor  of  M.  Biot. 


SOMERVILLITE. 
Br—ht^  daar.  Joar.  of  Scleoce,  XVI.  S75. 

340.  Primary  fwrtn :  a  right  Square  prism  ; 
Secondary  form:  the  annexed  tigure,  with 
the  edge  M  :  e  replaced ;  M  :  c=135°,  P  :  e= 
1470  6^,  e :  M=122o  b&.  Cleavage  perfect  par- 
allel with  P. 

H.  under  6.  Lusire  vitreous.  Cohr  pale 
duU  yellow. 


It  decre{ntates  before  the  blowpipe,  and  fuses,  per  se,  into  a  gray  colored  globale, 
and  with  borax  into  a  transparent  one. 

Obs.  Somervillite  accompanies  black  mica  and  other  minerals,  in  the  ancient 
Hcoria  of  Vesuvius.  It  differs  from  idocrase  in  decrepitating  before  the  blowpipe, 
and  in  not  afibrding  a  greenish  globale  by  fasion.  This  species  was  first  determined 
by  Brooke,  and  named  in  compliment  to  Dr.  Somerville. 


NEPHELINK    Spatitm  hbxaoonvm. 

Rhombobedrml  Feldfpar,  Jlf.   Ehomboidal  Feldspar,  J.   Sommtte,  P.    Davfaim,  and  Nafdtna,  Mn- 
Üeelli.    Davyne.    Covelkiniw.    B«udantite. 

341.  Primary  fimn :  a  hexagonal  prism.  Secondary  fortn : 
fig.  125,  PL  IL  M  :  ^=150°  P :  6=134°  3^  Phillips.  Cleavage  par- 
allel  with  P  and  M,  both  iudistinct. 

H.=5-5 — 6.  G.=2-4 — 2-66.  Lustre  vitreous;  somewhat  opal- 
escent  and  pearly  in  some  varieties.  Streak  white.  Color  white 
or  yellowish.  Transparent — opaque.  Fracture  conchoidal.  Brittle. 

It  contains,  according  to  Gmelin,  Arfwedson,  and  Monticelli, 


Var.  Davlna. 

Silica 

43  36 

4411 

49-91 

Alomina 

33-49 

33-73 

3398 

Soda 

13-36 

90-46 

Potash 

713 

Moistare 

139 

0-62 

743 

Lime 

0-90 

19-09 

Oz.  Mang. 
Ox.  Iron 

1    150  »10103, 

Gm. 

=98-92, 

Arf.; 

I068. 

195 

3-11=100,  Mont. 

The  variety  Davyne,  agrees  nearly  in  composition  with  nepheline.  and  is  identical 
in  crystallizatioii.  M :  e'  (of  Davyne)  is  given  at  115°  33',  from  which,  by  calcola- 
tion,  WC  find  M :  e  (of  nepheline)  =134°  8',  which  is  nearly  the  angle  of  nepheline, 
obtained  by  Observation. 

Before  the  blowpipe,  on  charcoal,  the  edges  of  the  fragment  of  nepheline  are 
rounded ;  perfect  fusion  cannot  be  effecled.  Fragments  thrown  in  nitric  acid  lose 
their  transparency,  and  assome  a  nebalous  appearance.  This  character  gave  rise  to 
the  name  nepheline,  from  m^cAv,  a  Uoud,    Davyne  is  described  as  acting  somewhat 


9M  DB8CRIPTITB  M INSmALOGT. 

diflemulfintheUoiwiilpeiaine.  Akne,  befiM«  tbe  Uflwptoe.  tt  Ami  vllh  elferr«^ 
oenoa  lato  a  white  opaque  and  scMBewkatponiisglolmle.  w  ith  aitiie  aeid  it  eflin> 
and  finma  a  jelly. 


Ois.    Boch  varieties  of  this  specia  occar  at  Yesavinei  in  the  aneieiit  lavat.  aMO- 

"     '       '  -j«,  Monti- 


dated  with  gamet,  mica,  idocrase,  WoUastooite,  &c  The  coUecdon  of  Sig. 
eelli  coDtaina  some  splendid  specimeas  of  this  species.  NefAkeline  has  also  been 
foand  at  Capo  di  Bove,  near  Bomie,  and  in  ClinkaUme,  at  Katzenbackel,  near  Hei- 
delberg.   Davyne  was  named  in  eoai{diment  to  dir  Hnmphrey  Dayj. 


HER8CUELLITE.    Spatqm  HnsauLLUiruii. 

Ana.  Ol*  PbUdiophy,  M  mt.  X.  961. 

342.  Primär jf  /arm :  a  hezaeonal  prisoL     CUavage  perfect, 


ö4)S.  frwnary  form :  a  nezaeo] 

and  easily  obtained  parallel  with  P. 

a=4-5.    a==211.     Colar  white. 


Translaoeiit — opaque. 

Aecording  to  the  trials  of  Dr.  WoUaston,  it  eontains  Bilica.  Ainmina,  and  Potash. 

Obs.  It  occors  in  the  cavities  of  tnqp  at  Ad  Reale,  near  Catania,  in  Sicily,  asso- 
dated  with  PhilUpsite.  The  crystalsaresometiiBesisdated,  trat  generaUjaggrega- 
ted  in  a  maaner  similar  to  those  of  Prehnite. 


EUEOLITE.     SpaTDM  OLKAGEUM. 
FMtMcia,  IT.   Piern  Oruw.    Blaolite,  MUti.   Ljrtbndet.   Bodait«. 

343.  Imperfecily  crystaUized.  Cleavage  parallel  to  the  base  and 
fiK^es  of  a  riffht  rhombic  prism  of  112^  and  6&P,  nearly. 

H.«S-6— 6.  0.a=2*646— 2-618.  Lu9tre  resinous.  Colar  dark- 
sreen,  bluish-gray,  brownish,  or  brick-red.  Some  varieties  are  opa- 
leaoent,  when  cut  and  polished.  Translucent.  Practure  con- 
choidal. 

II>OQtaiM.  aeeordiQg  to  Gmelin  (Schwdg.  Jahrb.  Ti.  88)  and  Yaaqaelin,  (TaUeau 
Comii.  p.  AM,) 

BiUca  44*190  44*00 

Ainmina  34*434  3400 

Soda  16874  )     .^^ 

Pocash  4*733  )     ^^^ 

LioM  0-519  0-19 

Msgnwii  0-687  j,                          — 

PeroK.IroQ  0-668  k'                        4*00 

Water  0-600«10»679,  Q.  —  -98*68,  V. 

Before  the  blowidpe  it  leises  into  a  white  enamel.  In  a  powder  it  gelatinizeli 
readilj  with  addk 

Obs.  EbBoUte  oeeors  only  in  Norway,  imbedded  in  the  Zircon-Sienite  of  Lanrrig, 
Sta'vem,  and  Fredericksw^^m.  The  opalescence  of  the  pale  bloe  rariety  reuders  it 
aomewhat  valuable  for  omamental  pnrposes. 

The  name  eleolite  is  derived  Crom  «amm^,  oil^  in  ailusion  to  its  oily  lostre. 


LABRADORITR    Spatum  opalescens. 
Fo^rchrommtk  FeMtpftr,  Jir.   Labrador  Fekbpv. 

344.  Primaryjwm :  an  oblique  rhomboidal  prism ;  P :  Ms93^ 
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28',  P :  T=114o  28^  M  :  T=119o  16^.  Secondary  form :  similar 
to  those  of  albite.  Cleavage  parallel  with  P  and  M  most  distinct ; 
with  T  indistinct.  It  occurs  also  imperfectly  crystallized,  with  the 
above  cleavages.  ^ 

H.=6.  G.=2-69 — ^2*76.  Lustre  of  cleavage  faces  parallel  with 
P  pearly,  passing  into  vitreous.  StreaJc  white,  or  grayish-white. 
Color  gray,  brown,  or  greenish.  By  changing  the  position  of  the 
specimen,  a  beautilul  change  of  colars  may  be  observed ;  of  these 
changeable  colors,  blue  and  green  are  the  predominant ;  yellow, 
red,  and  pearl-gray,  are  also  apparent.  Translucent — subtrans- 
lucent. 

Its  constituents,  accoiding  to  Klaproth  (Beitrage  iv.  950)  and  Thomson,  (Min.  i. 
298,)  are, 


Fron  Labrador. 

From  Labrador. 

SiUca 

55-75 

55-406 

Alumina 

26-50 

26-920 

Lime 

1100 

10^892 

Protoxyd  of  Iron 

125 

1-508 

Soda 

4-00 

4-392 

Water 

0-50t=99, 

K. 

a840=99-96,  T. 

Before  the  blowpipe,  on  charcoal,  it  becomes  gUissy  and  white,  bot  fuses  onl^  on 
the  edges.  With  oxyd  of  nickel  and  borax,  it  anordit  a  blae  pearl.  It  is  entirelj 
dissolved  by  heated  muriatic  acid,  which  does  not  attaclf  either  feldspar  or  albite. 

Obs.  Labradorite  was  originally  brought  from  the  island  of  St.  Paul,  on  the  coast 
of  Labrador,  associated  with  homblende,  h3rpersthene,  and  magnetic  iron  ore.  It 
exists  in  magnificent  specimens  and  great  abandance  in  Essex  county,  N.  Y. 


FEILDSPAR.    Spatum  orthotomum. 

Oitbotomnu«  Feidfpar,  M.  Prinnatie  Feldapar,  J.  Felvpar.  Ice  Spar.  Ryakoniie  Adolaria, 
Murchi.wnite,  Leelitu,  Amauclle,  Amazomitune,  Su nadln,  Monnstone,  Napoleoulte,  Lemanile,  Covr- 
zeranite,  Necronite.     Feidateln,  Nams.    Feld«patb,  H.    Eiispatb,  W. 

345.  Primary  form :  an  oblique  rhombic  prism ;  T :  T=120°, 
P :  T=67o  W.     Secondary  forms : 


DEBCRIPTITB    HINERALOOT. 


P:ä=99°29'OT80°31',  P  :  £'=128°  61',  P:  £"=144«  11'.  P  :  a- 
i :  0=135°,  T  :  e=120<',  T  :  e'=160°=e :  ?.  Cleavage  parallel  with 
P  perfect ;  with  e,  or  the  shorter  dia^nal,  less  distinct.  Compound 
erystaU  : 


in  figs.  6  and  6,  composition  is  of  the  Hrst  kind,  and  has  taken 
place  parallel  with  M.  In  fig.  4  it  ia  of  the  second  kind,  and  haa 
been  eäect«d  parallel  to  the  edge  P :  M. 

Massive  varieties  have  usually  a  granulär  stmcture  of  dilferent 
degrees  of  fineness ;  also  sometimes  a  lamellar  composition. 

H.=6.  G.=2-394 — 2-581,  Rose.  Lustre  vitreous,  sometimes  in- 
clining  to  pearly  upon  the  faces  of  perfect  cLeavage.  Streak  white, 
or  grayish- white.  Color  white ;  ot^en  giay,  reddish-white,  äesh- 
red,  greenish-white,  green.  Transparent— translucent,  Fracture 
concnoidal  to  uneren. 


Greer 

t;8lbei1«. 

Carlabad. 

Fredericlrgwftrn. 

Var.  Adulari«. 

Silica 

64 

64-50 

6500 

64  20 

Alumina 

20 

19-75 

20-00 

18-40 

Potash 

14 

1150 

1225 

16-95 

Lime 

3 

trace 

trace 

trace 

Oxyd  of  Iron 

— 

1-75 

1-25 

Water 

— ■ 

=100, 

V 

.     0-75=98-25, 

K. 

0-50=99, 

K. 

9 
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Before  tbe  blowpipe  it  fases  with  difficulty,  and  only  on  the  edges.  With  borax 
it  furms  a  transparent  glass.  With  carbonate  of  soda,  it  fuses  into  a  vesicolar  glass. 
It  is  not  acted  on  by  the  acids. 

Obs.  Dificrence  of  color  and  lustre  has  ?iven  rise  to  distinct  names  for  several  of 
the  varieties  of  this  species.  Adularia  inciudes  the  transparent  or  translucent  va- 
rieties  found  in  primitive  rocks.  The  crystals  are  often  quite  large,  and  are  foand 
in  the  greatest  perfection  in  the  hiebest  districts  of  Savoy ;  they  derive  their  name 
from  Adula,  one  of  the  highest  peaks  of  St.  Qothard.  The  Adularia,  whicb,  when 
polished,  ezhibits  a  chatoyant  reflection  of  light,  has  been  called  moanstone^  and  when 
containing  interspersed  minute  scales  of  mica,  sunsUme,  The  sunstone  reflects  a 
pinchbeck  brown  tint.  ThLs  opalescence  can  be  observed  only  in  the  directiou  of  a 
plane  which  replaces  tbe  edge  T  :  T  somewhat  obliquely. 

The  more  transparent  specimens,  imbedded  in  trachytic  and  volcanic  rocks,  hav- 
ing  a  perfect  vitreous  lustre,  have  been  distinguisheci  by  the  term  glassy  feldspar, 
Ice  spar  applies  to  a  similar  variety,  which  occurs  crystallized  in  the  Yesuvian  lavas. 
Common,  feldspar  inciudes  the  more  common  varieties,  which  occur  as  constituents  of 
granite,  gneiss,  and  mica  slate  rocks.  Other  varieties  are  the  MurckisonUe  of  Levy, 
which  is  a  yellowish-gray  variety  from  Dawlish  and  Arran;  the  LeeliU  of  Dr. 
Clarke,  (the  Helleflinta  of  the  Swedes,)  which  occurs  at  Qryphyttan,  in  Sweden,  with 
a  peculiar  waxy  lustre,  and  a  deep  flesh-red  color;  and  also  the  V'ariolüej  a  dark  green 
variety,  containing  lighter  globular  particles,  from  Drae  river,  in  France.  Kaolin 
is  a  term  applied  to  decomposed  feldspar.  Cour2eranii^  is  a  grayish-black,  or  Uackish- 
blue  variety  from  the  steep  defiles  ot  Salleix,  in  the  Pyrenees,  termed  "  des  Courze- 
rans,"  where  it  occurs  imbedded  in  limestone.  Its  composition,  according  to  Dufr6- 
noy,  (Ann.  des  Mines,  iv.  ^T?,)  are,  Silica  52-37,  Alumina  24-(^,  Potash  5*52,  Lime 
11-85,  Magnesia  1  40,  Soda  396=99- 12. 

Fme  crystallized  feldspar  is  found  at  Carlsbad  and  Ellbogen,  in  Bohemia.  The 
twin  crystals,  represented  in  figs.  5,  6,  are  very  abundant  at  tne  former  place,  where 
they  occur  from  two  to  four  inches  in  length,  scattered  over  the  fields,  from  the  de- 
composition  of  the  granite  of  the  region.  Elkatherinenburg,  in  Siberia  -,  Warmbrunn, 
in  Silesia ;  Arendal,  in  Norway ;  Baveno,  in  Peidmont ;  Land's  End,  &c.,  are  among 
the  interesting  localities  of  this  species.  At  the  Mourne  monntains  of  Ireland,  fine 
specimens  occur,  associated  with  beryl  and  topaz.  Glassy  feldspar  occurs  in  great 
abundance  in  the  trachyte  of  the  Drachenfels,  on  the  Rhine  ;  also  in  the  lavas  which 
devastated  the  Island  oi  Ischia,  near  Naples,  in  1302.  Ice  spar  is  found  principally 
at  Veßuvius.  It  may  be  obtained  in  profusion  in  the  Valley  called  Fossa  Grande. 
Porcelain  earth,  or  kaolin^  occurs  at  Carclaise  and  Cigga,  in  Comwall ;  at  Aue,  near 
Schneeberg,  in  Saxony  *,  on  the  island  of  Bomholm,  in  the  Baltic  \  and  at  HafnezzeU, 
near  Passau,  in  Bavaria. 

In  the  United  States,  fine  crystals  of  feldspar  are  frequently  obtained  at  Rossie  and 
Gk)uvemeur,  and  the  neighboring  region,  St.  Lawrence  Co.,  N.  Y.  It  is  usually  as- 
sociated in  this  region  with  homblende,  apatite,  and  scapolite.  In  a  similar  Situation 
it  is  found  both  perfectly  cr3rstallized  ana  cleavably  massive,  in  Buck's  Co.,  Penn., 
three  miles  west  of  Attleboro.  It  also  occurs  at  Greenfield,  near  Saratoga,  N.  Y., 
and  at  Haddam,  Conn.  Large  masses  of  cleavable  feldspar  may  be  obtained  at  Ac- 
worth,  N.  H. ;  Paris,  in  Maine,  near  Ticonderoga ;  also  in  still  greater  abundance  in 
the  Highlands  of  New  York,  and  in  Charles  Co.,  Penn.  Kaolin  occurs  at  Andover, 
Mass.,  and  Cheshire,  Conn.    Sunstone  is  met  with  at  Lyme,  Conn. 

Feldspar  is  a  necessary  material  in  the  manufacture  of  porcelain.  The  moonstone 
and  sunstone  varieties  are  often  used  in  jewelry. 
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PERICLINE,    Spatdm  oemeclum. 

IlMfTtttABlnuB  Frldapar,  JV,    Feilhtld»  Briit- 

346.  Primary  form :  an  oblique  rhomboidal 
prism  i  P  :  M=93°  l*,  P  :  T=114°  45',  M  :  T 
=120°  IS*.  Occurs  only  in  twin  crystala  similar 
to  the  annexed  £g.,  in  which  composition  is  of 
tke  first  kind,  parallel  lo  M.  Cleavage  perfect, 
parallel  to  P  and  T  ;  rather  more  eastly  obtained 
m  the  direction  of  T,  instead  of  P,  and  in  this 
respect  unlike  feldspar  and  albite. 

H.=6.    G.=2-54^2-55.    Lristre  pearly,  some- 
times  vitreous  upon  P  and  T.     Streak  white,     Color  white,  yel- 
lowish,  or  red^h.    Subtransparent — subtranslucent ;  often  the 


It  conlaliw,  accordioK  lo  ProC  Ghnelin'K  analjrse»  of  the  Zöblllz  variecy,  Slliea 
ST91,  AlamiDB  IS'93,  Soda  9-99  Fotash  3-41,  Lime  0-15,  Oxyd  of  Iran  0'48'^99*87. 

Obs.  It  is  fomid  in  Urge  and  perfect  cryuals  in  sienite,  at  8i.  Ooibard,  In  Svil- 
nrknd;  in  ihe  Pfundendüil  and  SchmiemcTthal,  In  the  Tyrol ;  npon  the  Saa  Alpe 
in  Carinihia ;  al  Zöbliti,  in  Bohemia,  and  elsewhere.  It  via  dutingaished  from  Al- 
bite bj  BreiUunpt. 


ALBITE.    SpATDH  rnicuHj-nni. 
Tuuno-Piimiile  FnMipir,  jr.    ClHnlunriltc,  T.  ud /.nf .    KlHclqMÜI, //•» 

347.  Primary  form :  an  oblique  rhomboidal  prism ;  P  :  M= 
13°  W,  P  ;  T=115°  5',  M  ;  T=117"  53'.     Sewndary  forms : 


M  :  e=119°  5%  P  :  e=119°  51',  P  :  a-127o  23'.  Cleavage  per- 
fect, parallel  with  M  and  P,  with  T  less  so.  Compound  crystala  : 
similar  to  the  above  figures  ;  but  usually  äattenra  parallel  to  M, 
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which  face  is  consequently  much  enlarged ; — this  is  an  instance  of 
composition  similar  to  that  described  under  pericline.  Imperfect 
crystallization  :  lamellar  and  granulär  structure  ;  the  laminse  have 
sometimes  a  stellular  arrangement ;  the  particles  of  the  granulär 
structure  are  occasionally  quite  fine,  approaching  to  impalpable. 

H.=6.  G.=2-6— 2-68.  The  albite  of  Finbo,  according  to  Eg- 
gertz,  has  a  G.  of  2-612 ;  that  of  Broddbo,  2-619.  Lustre  pe^ly 
uj)on  cleavage  planes,  vitreous  in  other  directions.  StreaJc  white. 
Color  white ;  also  occasionally  bluish,  gray,  reddish^CTeenish,  and 
green  ;  it  sometimes  exhibits  a  bluish  opalescence.  Transparent — 
subtranslucent.     Practure  uneven.     Brittle. 

Ils  composition,  according  to  EJg^rtz,  (Af handlingar,  v.  28,)  Rose,  (Gilhcrt's  An- 
nalen,  Ixxiii.  173,)  and  Laurent  and  Holmes,  (Ann.  de  Ch,  et  de  Ph.  vol.  60,  p.  331.) 
15  as  follows : 

From  Fiibo.  Fron  Arendal.     Var.  Cleavelandlt«. 

Silica                                  70-48  68*46  68*4 

Alumina                            18*45  18*30  20*8 

Soda                                    10-50  9-27  105 

Lime                                     0*55  0^68  02 

Oxyd  of  Iron  and  Mang.    =99  98,  E.      0-28=97-99,  R.    0- 1»100,  L.  &  H. 

Before  the  blowpipe  the  action  is  similar  to  that  of  feldspar. 

0b8.  Albite  oflen  renlaces  feldspar  as  a  constituent  of  eranite ;  in  other  instances 
ii  is  associated  with  felaspar,  as  in  Pompey's  pillar,  and  then  may  be  generally  di»- 
tinguished  by  its  superior  whiteness.  The  albite  granites  are  onen  repositories  of 
several  of  the  granite  minerals,  turmalines  of  different  colors,  beryls,  dcc.  It  is 
associated  with  pearl  spar  in  the  Tyrol,  where  it  occurs  in  lai^  transparent  crya- 
tals ;  with  epidote  and  gamet  at  Arendal ;  with  eudialyte  and  homblende  in  Green- 
land.  It  is  freqnently  one  of  the  constitaents  of  sienite  and  greenstone.  Such  is 
the  case  in  the  rocks  about  Edinburgh.  In  Massachusetts,  U.  S.,  at  Chesterfield,  it 
occurs  in  lamellar  masses,  the  laminee  arranged  frequently  so  as  to  produce  a  wedre- 
Uke  form,  and  having  a  slightly  bluish  tint.  It  is  also  met  with  at  the  same  locality, 
of  a  finely  granulär  structuie,  and  rarelv  in  small  cr3rstals.  It  is  the  bed  of  the  fine 
red  and  blue  tourmalines  of  Chesterfield.  It  occurs  in  a  similar  manner,  and  con- 
tainiug  the  same  minerals,  at  Paris,  Maine,  and  also  at  Groshen,  Mass.  At  Haddam, 
Conn.,  it  is  accompanied  with  chrysoberyl,  beryl,  columbite,  automalite,  black  tur- 
malines, and  pinite.  At  Monroe,  Conn.,  is  found  a  fine  granulai  variety  containing 
beryl. 

The  name  Albite^  is  derived  from  aUms^  white,  in  allusion  to  its  color,  as  obeerved 
by  Qahn  and  Berzelius,  who  thus  named  it  in  1814.  The  variety  from  Chesterfield 
was  denominated  Cleavelandite,  in  compliment  to  Prof.  Cleaveland,  by  Mr.  Brooke, 
who  supposed  at  the  time  that  it  was  a  disiinct  species.  The  crystallization  of  albite 
was  first  perfecilv  developed  by  Dr.  Gustavas  Rose,  in  Gilbert's  Annalen,  Feb.  18^. 
More  latterly,  Mr.  W.  Pnillips  proved  it  to  be  a  frequent  constituent  of  the  granite 
of  England. 


ANORTHITE.    Spatüm  Vesüvianctm. 
Anorthomont  FcMspar,  M.    Chrtodanhe,  MmUkdU.    Anoitkitc,  Rom.    Indtanite,  H» 

348.  Primär y  form :  an  oblique  rhomboidal  prism  ;  P  :  T=110o 
bl'y  M  :  T=120o  30^.    Secondary  form :  T  :  e  (a  plane  replacing  the 
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M 


acute  lateral  edge)=94o  12",  P : 
4=1370  32^  P  :  o'^lSSo  13^ 
P  :  ä'=138o  46^.  Cleavage 
parallel  with  P  and  M  perfect. 
Compound  crystals  of  anor- 
thite  never  occur  in  nature. 
Itnperfect  crystallizcUions : 
structure  columnar,  or  coarse 
lamellar. 

a=6.  G.=2-65— 2-78  ;  a 
massive  variety  was  deter- 
mined  by  Rose  to  have  the 
specific  gravity  2*762.  Lus- 
ire  of  cleavage  planes  incli- 
ning  to  pearly ;  of  other  faces  vitreous.  Streak  white.  Color 
white.    Transparent — ^translucent.    Fracture  conchoidal.   Brittle. 

It  contains,  according  to  O.  Rose,  (GUbert's  Annalen,  Ixziii.  173,)  Silica  44*49, 
Alnmina  34*46,  Urne  15*68,  Magnesia  5*26,  Peroxyd  of  Iron  0-74=100*63. 

It  is  similar  in  its  action  before  the  blowpipe  to  the  two  preceding  species,  ezcept 
that  with  carbonate  of  soda  it  does  not  afibra  a  clear  glass,  bat  froths,  and  fonns  an 
enamel.    It  is  entirely  decomposed  in  concentrated  moriatic  acid. 

Obs.  Anorthite  occurs  at  Mount  Yesuvius,  among  the  old  lavas  in  the  ravines  of 
Monte  Somma.  It  generally  occupies  the  cavlties  of  chloritic  masses.  and  is  asso- 
ciated  with  ice  spar,  augiie,  mica,  and  idocrase.  It  also  occurs  on  tne  Island  of 
Procida,  near  the  enirance  to  the  bay  of  Naples. 

Anorthite  was  first  distingiushed  as  a  distinct  species  by  Dr.  G.  Rose,  in  1823,  who 
named  it  from  ciwpdof,  oblique^  becaiise  all  its  interlacial  angles  were  oblique.  It  was 
afterwards  described  by  Monticelli,  in  his  Mineralogia  Vesuviana,  and  named  Chris- 
tianite,  in  honor  of  the  crown  prince  of  Denmark. 

The  species  IndianUe,  agrees  closely  in  composition  and  crystallization  with  anor- 
thite. It  is  described  as  occurring  in  translucent  grains  of  a  greenish-white  color, 
cleaving  parallel  to  two  planes,  inclined  to  one  another  at  an  angle  of  95^  liy.  It 
consists,  according  to  Chenerix  and  Langier,  of 

Silica  43*6  430 

Alomina  37*5  34*5 

Lime  15*0  15*6 

Oxyd  of  Iron  3*0  10 

Soäi  —=98,  C.  2-6=96-7,  L. 

with  a  trace  of  manganese.  It  is  infnsible,  bat  becomes  friable  and  gelatinoos  in 
acids.  It  forms  the  ganffue  of  the  Indian  corandnm,  and  is  foand  principally  in  the 
Camatic,  associated  wiSi  gamet,  fibrolite  variety  of  kyanite,  and  homblende. 


LATROBITE.    Spatitm  noacüM. 

Latroblte,  Brooks,    Diplolte,  Breit. 

349.  Primart/  form :  an  oblique  rhomboidal  prism ;  P :  M=91o 
y,  P  :  T=98o  3(y,  M  :  T=93o  3fV ;  obtained  from  cleavage  planes. 
Cleavage  parallel  to  P,  M,  and  T.    Occurs  also  massive. 

H.=5-6 — 6-5.  G.=2*72,  Gmelin ;  2*8,  Brooke.  Lmstre  vitreous, 
of  P  duU,  M  and  T  unequally  shining.  Color  a  pale  rose-red,  or 
a  pink,  resembling  the  color  of  the  lepidolite  variety  of  mica. 
Subtranslucent — opaque. 
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Omelin  obtained  the  following  composition  in  two  analyses,  (Annais  of  Phil.  9d 
ser.,  X,  235,) 


Sllica  44-663 

Alomina  36*814 

Lime  ^         8-391 

Oxyd  of  Afanganese  3-160 
Ma^etia,  with  some  BAanganese    0-598 

Potash  •  6*575 

Water  3^1«103-0G3. 


41-780 
39*837 

9*787 

5-767 

6*575 
2*041=98-777. 


Held  in  the  platinom  forceps  in  the  blowpipe  flame,  it  fuses  with  some  intnmes- 
cence  into  a  white  enamel.  With  borax,  it  anords  a  globale,  which  has  a  pale  ame- 
thyst-red  coloi  in  the  ozvdating  flame,  and  is  colorless  in  ihe  reducing  flame.  With 
Salt  of  phosphoms  it  melts  into  a  clear  glass,  containing  a  skeleton  of  silica. 

Obs.  Latrobite  has  been  found  only  on  Ametik  Island,  near  the  coast  of  LabrSr 
dor,  where  it  is  associated  with  feldspar,  mica,  and  calcareons  spar.  It  was  discov- 
ered  by  the  Rev.  C.  J.  Latrobe. 


AMPHODELITR 

JfbrdentkiSli,  In  Jahrertwricbt,  1833,  p.  174. 

350.  Resembles  feldspar  in  crystalline  form.  Cleavage  parallel 
to  two  planes,  which  meet  at  an  angle  of  94°  W. 

H.=4*5.  G.=2-76.  CoUr  light  red.  Fradure  similar  to  that 
of  scapolite. 

It  contains,  according  to  the  analyses  of  Nordenskiöld,  Silica  45*80,  Alnmina 
33-45,  Lime  10*15,  Magnesia  5*05,  Oxyd  of  Iron  1*70,  Water  1*85=100. 

Obs.  This  species  was  fonnd  by  Nordenskiöld  in  the  limestone  qnarries  of  Lojo, 
in  Finland. 


SGAPOLITR      SpaTÜM  aUADKATÜM. 


Pyramidal  Feldspar,  M.     Mdonlta,  Prlflnato-pyramldal  Feldapar.  J.    Dipyre.  P.    Paranthiiit, 
Wernerite,  K.    Tetraiclaait,  JET«».    Bebmelutein,  Scapollib,  IF«n».   Bargmannllcl 

351.  Primaryform :  a  right  Square  prism.   Secondary  farms : 


1. 


3. 


M 


M 


GoaT«nMar,  N.  T. 


VeaaTiu  . 


M  :  6=135°,  e :  a=121'^  54^  a :  a=136o  7',  a :  0=158°  SJ^.     Cleav- 
dge  parallel  with  M  and  e  rather  distinct,  but  interrupted.    Im- 
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perfectiy  crystalline  varieties  occur  colamnar,  lamellarly  fibrous, 
and  massive;  commonly  the  particles  are  strongly  coherent. 

H.=6 — 5-5,  nearly  6,  a  subtransparent  variety  from  Gouverneur, 
N.  Y.  G.=2-612 — 2-749.  Lusire  often  pearly  externally,  incli- 
nin^  to  resinous ;  on  the  cleavage  and  tracture  surÜGkce  parallel 
with  P,  it  is  vitreous  ;  on  the  lateral  cleavage  planes  vitreous,  in- 
clining  to  resinous.  Streak  grayish-white.  Color  white,  gray, 
blue,  green,  and  red  ;  colors  usually  light.  Transparent — faintly 
subtranslucent.     Fraciure  subconchoidal.    Brittle. 

It  contains,  according  to  Stromeyer,  Nordenskiöld,  Juhn,  and  Vanqnelin, 

Meionite,  fr»m  Soounm.  SeapoHte,  fhun  Finland.  Wernertte.  Dipyre. 

Silica  4(^531  41*^  50*35  60 

Alumina  32726  3358  30*00  34 

Lime  21245  30*36  10*45  10 

Potash,  with  Soda      1*812                      2*00  — 

Perox.  Iren                0*182                      3*00  — 

Protox.  Mang.           0*54                       —  — 

Water  =99*496,8.    ,  3*3a--99*05,  N.     2*85=Ö8-55,  J.     3=96,  V. 

Strongly  beated  in  the  blowpipe  flame  it  fnses  into  a  yedcular  glass,  and  intumesces 
considerably ;  it  then  assumes  the  appearance  of  ice,  and  continues  no  longer  in  fu- 
sion.    Wiih  borax,  it  dissolves  with  effervescence  and  fuses  into  a  clear  globule. 

Ob8.  The  great  variety  of  appearance  among  the  difierent  specimens  of  this 
species,  gave  rise  to  its  division,  by  the  earlier  mineralogists,  into  several  distinet  spe- 
cies.  MeioniU  includes  the  pure  transparent  perfect  crystals  found  in  the  debris  of 
Mount  Somma.  Scapolüe  was  applied  to  the  iranslucent  varieties  of  a  gray,  green- 
ish-gray,  or  green  color.  It  sometimes  occurs  of  a  red  tinge,  from  an  admixture  of 
iron.  WemtriU  occurs  in  short  crystals,  similar  to  the  second  of  the  above  figures, 
and  with  darker  shades  of  color  than  scapolite.  Paranihine  included  the  more 
compact  varieties  of  a  pure  white  and  pale  olue  colors.  Dipyre  was  distinguished 
from  scapolite,  principally,  by^  its  redoish-white  color  and  thin  colunmar  siructure 
in  imperfectly  crystalline  varieties.  NuUalliU  differs  from  Wcrneriie  only  in  pos- 
sessing  a  tin^e  of  blue  with  the  gray,  and  a  feeble  chatoyant  reflection  of  light. 

These  several  varieties  of  scapolite  are  usually  met  with  in  primitive^  regions  ; 
very  oAen  in  ihe  primitive  limestone,  near  its  junction  with  the  granite  ;  and  in  beds 
of  magnetic  iron,  accompanying  this  rock.  In  the  latter  Situation,  scapolite  occurs 
at  Arendal,  in  Norway,  and  Wärmeland,  in  Sweden  -,  also  in  fine  crystallizations  in 
Pargas,  Finland,  &c.  At  Arendal  it  is  associated  with  hornblende  and  gamet  in 
limestone,  and  occurs  in  long  slender  crystals.  WemeriU  is  found  in  short  thick 
cr3rstals  at  the  same  locality.  Parantkine  occurs  in  the  limestone  quarries  of  Gal^o 
aiid  Malsjo,  in  Wärmeland.  Dipyre  is  confined  principally  to  the  torrent  of  Mau- 
lton, in  the  westem  Pyrenees,  where  it  is  imbedded  in  slate. 

Beautiful  crystallizatiorLs  of  tbis  species  occur  at  Gouverneur,  N.  Y.,  thickly  dis- 
seminated  in  primitive  limestone,  and  associated  with  apatite,  sphene,  and  augite. 
The  crystals  are  usually  thick  and  short  prisms,  varyin^  in  lengtn  from  half  to  two 
inches,  and  presenting  the  form  of  the  first  of  the  above  ngures.  In  a  similar  gangue 
it  is  met  witü  at  Amity,  N.  Y.,  Bolton  and  Boxborough,  Mass.  NuUaUiU  also  oc- 
curs at  Bolton,  in  slender  prisms  seldom  terminated ;  ^so  at  the  same  place  a  purple 
variety  forming  considerable  masses,  and  having  a  distinctly  cleavable  scructure. 
In  Bucks  Co.,  Penn.,  three  miles  west  of  Attleboro,  in  a  quarry  of  primitive  lime- 
stone, scapolite  occurs  both  crystallized  and  massive,  associated  with  tabular  spar, 
pyroxene,  zircon,  apatite,  and  sphene.  Compact  varieties  are  met  with  near 
Marlboro',  Vt.,  and  Boxborough  and  Westfield,  Mass.  A  pure  white  variety, 
somewhat  fibrous  in  its  structure,  occurs  at  Monroe,  Coim.  The  variety  Bergman- 
nite,  which  is  frequently  described  as  a  distinct  species,  is  stated  to  occur  massive 
and  in  promiscuous  concretions :  eolor  grayish,  passing  into  white  and  brick-red ; 
opaque ;  luüre  pearly.  It  occofs  at  Stavem,  in  r^orway,  associated  with  feldqiar, 
elaeoliie,  and  quartz. 
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GLAUCOLITE. 

Edlo.  New  Phil.  Joar.  III.  389. 

352.  Massive ;  traces  of  cleavage  parallel  with  the  feces  of  a 
rhombic  prism  of  about  143°  3(y,  according  to  Brooke. 

H.=5.  G.=2-72— a'9.  Lustre  vitreous.  Colar  lavender  blue, 
passing  into  green.    Subtranslucent.    Frticture  splintery. 

It  contains,  according  to  BergmanD, 

Silica  50-58  54*58 

Alamina  27-60  29*77 

Urne  10-27  1108 

Magnesia  3-73  

Poiash  1-27  4-57 

Soda  2-96=96-41.  =100, 

with  a  little  iron  and  manganese.    Before  the  blowpine  it  whitens  and  fuses  only  on 
the  e&ges ;  wiüi  boiax  or  salt  of  phosphoius,  il  is  reaaily  soluble. 

Obs.  This  species  was  observed  by  Menge  near  Lake  Baikal,  in  Siberia,  im- 
bedded  in  compact  feldspar  and  granulär  limestcme.  It  has  also  been  met  with  at 
Lauvig,  in  Norway,  acccMnpanjring  elseolite. 


OEHLENITE.    Spatum  Gehlenianum. 
Stylobite. 

363.  Primary  form :  a  right  Square  prism,  which  is  the  usual 
form  it  presents.     Cleavage  parallel  to  P  indistinct. 

H.=5-5 — 6.  G.=2-9166 — 3.029.  Lustre  resinous,  inclining  to 
vitreous.  Streak  white — ^grayish-white.  Color  different  shades  of 
gray ;  none  bright,  Faintly  subtranslucent — opaque.  Practure 
uneven — splintery. 

It  contains,  according  to  Fuchs,  (Schweig.  Joam.  zv.  377,)  Kobell,  and  Thomson, 


Silica 

29  64 

310 

29132 

Alumina 

24-80 

21-4 

25048 

Lime 

35-30 

374 

37380 

Protoz.  Iron 

6-56 

44 

4350 

Water 

330 

20 

4540 

Magnesia 

— ==99*6, 

P. 

3  4==99-6,  K. 

=100-45,  T. 

Before  the  blowpipe  thln  splinters  fuse  with  difficulty.  With  boraz  it  fuses  slowly, 
forming  a  vitreous  globule  colored  by  iron.    It  gelatinizes  in  muriatic  acid. 

Obs.  Gehlenite  is  found  mostly  at  Mount  Monzoni,  in  the  Fassa  Valley,  in  isolated 
or  aggregated  crystals,  invested  by  calcareous  spar.  It  also  occurs  massive  in  the 
same  neighborhood,  forming  an  ezceedingly  tough  rock,  containinf  imbedded  crys- 
tals of  pleonaste.  Accordlx^to  Monticelu,  this  species  is  found  inai^inctly  crystal- 
lized  in  calcareous  spar  at  vesuvius.  Gehlenite  was  named  by  Fuchs  in  honor  of 
his  colleague,  Gehlen. 


GISMONDINE.    Spitüm  volcanicüm. 
Abnixtte.    Zeagontte.    Glimondine,  iMnäard.  Besqulnillcate  of  Lime,  Tkvm, 

354.  Primary  form :  a  right  Square  prism.    Secandary  form  : 
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a  Square  octahedron,  with  truncated  basal  edges ;  e  :  6=122°  64', 
M :  e=132°  31'.     Cleavage  parallel  with  M  imperfect. 

H.=6 — 6-6.  G.=2"16— 2-2.  Lustre  adamantine.  dolor  pale 
smalt-blue,  milk-white,  pearl-gray,  rose-red«  Translucent — ^nearly 
iranspaient    Fraciure  conchoiaal. 

It  eonsifltii  of  Silica  41*4,  Lime  48-6,  Alumina  3*5,  Magnesia  1-5,  Oxyd  of  Iron 
S-ScbSG-S,  Caipi.  Il  phosphoresces  before  the  blowpipe  and  becomes  friable,  bat 
does  not  tax.    It  forms  a  jelly  with  acids  withoui  efiervescence. 

Obs.  It  occnrs  in  white  translucent  crystals  coating  cavities  of  lava  at  Cape  di 
Bove,  near  Rome :  and  in  small  purnle  colored  crystals  in  the  dmsy  cavities  of  ice 
spar  and  other  volcwiie  minerals,  at  Vesuvius.  Tiie  purple  variety  has  been  calied 
zeagoDiie ;  but  it  appeaia  to  be  identical  with  Oismondine.  The  white  variety  was 
first  described  by  Gismondi,  and  hence  its  name. 


MELLILITE. 

366.  Primaryform :  a  right  Square  prism.  Secondary  form  : 
the  primary  with  the  lateral  edges  truncated. 

Gives  sparks  with  steel.  &.=3-04l — 3-28.  Lustre  vitreous. 
Color  yellow,  reddish,  or  greenish.  Opaque.  Fracture  subcon- 
choidal. 

It  contains,  according  to  Carpi,  Silica  38,  Lime  19*6,  Magnesia  19*4,  Alumina  2*9, 
Oinrd  of  Iron  19-1,  Titanic  Acid  4,  Oxyd  of  Manganese  2===98. 

R  ftises  before  tae  blowpipe  into  a  greenish  glass.  When  pulverized  it  gelatinizes 
with  acids. 

Obs.  It  occors  in  the  cavities  of  a  volcanic  rock,  at  Gapo  di  Bove  and  Tivoli, 
near  Borne,  associated  with  nepheline. 


MANGANESE  SPAR.    Spatiniub  decolorans. 
Biflllcate  <»r  MugaoflM.    TkmumL 

356.  Primary  form :  an  oblique  rhomboidal  prism;  fig.  104, 
PL  II. ;  M  :  T=12lo,  M :  P=93o— 94°,  P  :  T=112o  3(y.  Cleavage 
highly  perfect  parallel  with  P ;  less  perfect  parallel  with  M  and  T. 

H,s=5*6 — 6-6.  Some  varieties  have  a  hardness  equal  to  7.  G.= 
3-4 — 3-634.  Lustre  vitreous.  Streak  white.  Color  light  brown- 
ish-red,  flesh-red,  sometimes  greenish,  or  yellowish,  when  impure. 
Traiu^Mtfent — opaque.     FVacture  conchoidal — ^uneven.    Brittle. 

The  composition  of  the  manganese  spar  from  Longbanshyttan,  Sweden,  has  been 
dätermined  as  follows,  by  Berzelins : 

Oxyd  of  Manganese  52-60 

Silica  39-60 
Oxyd  of  Iron  460 

Lime  aud  Magnesia  1*50 

Water  2-75=I0I05. 

The  impore  varieties,  Rhoehnüe,  PkotiziU,  and  AüagiU,  contain  variable  propor- 
tions  of  spathic  iron,  or  carbonate  of  manganese,  and  alumine. 
Dr.  Thomson  has  made  distinct  species  of  two  Silicates  of  manganese  from  Frank- 
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lin,  New  Jersey,  which  do  not  agree  with  the  TUiety  of  i<nig  Standing  in  mineralogv, 
in  their  compositiön. 
One  which  he  calls  chemically  the  simple  Silicate  of  manganese,  is  composed  of 

Silica  99*64 

Protoz.  Manganese  66*60 

Peroxyd  of  Lron  O-SS 

Moiiftare  3*70 

Alumina  trace=::99*86. 

Its  color  is  a  light  brownish-red.  Hardness  6*fi5.    Sp.  Qr.  4*078.   Powder  light  red. 
The  other,  a  sesquisilicate,  is  composed  of 

SiUca  42-70 

Protoz.  Manganese  50*72 

Protoz.  lron  6*76=100*18. 

It  occnrs  in  crystals  whose  primary  is  the  oblique  rhomboidal  prism,  which  has 
been  given  above  as  the  form  of  these  species.  The  crystals  are  offen  several  inches 
long,  and  an  inch  in  diameter.  H.=^'25.  G.=:=3*5Sl6.  Color  brown,  slightly  red- 
dish.    It  has  been  named  Fowlerite,  in  compliment  to  Professor  Fowler. 

Before  the  blowpipe  manganese  spar  becomes  dark  brown,  and  melts  into  a  red- 
disb-brown  glassy  globule.  In  the  ozydating  flame  it  colors  boraz  hyacinth-red,  but 
in  the  reducing  flame,  the  boraz  remains  uncolored.  In  the  State  of  a  powder,  it  is 
partly  dissolved  by  muriatic  acid,  and  the  insöluble  part  becomes  of  a  white  color. 
All  tne  varietles  grow  dark  on  ezposure  to  the  air,  and  often  the  weathered  surface 
has  nearly  a  black  color. 

Obs.  The  foreign  variety  first  recognised  as  the  fonndation  of  this  s^iecies,  occnrs 
at  Longbanshyttan,  near  PhiUipstadt,  in  Sweden,  in  iron  ore  beds,  sometimes  in  broad 
foliae,  at  others  granulär,  and  of  a  paler  color ;  also  at  Elbingerode,  in  the  Hartz ;  in 
the  district  of  Ekatherinenburg,  in  Siberia;  with  gray  copper  ore,  at  Kapnik,  in 
Transylvania. 

The  same  variety  occurs  in  the  United  States,  in  large  boulders,  at  Cnmmington, 
Mass.,  scattered  over  the  fields. 

The  variety  Fowlerite  is  found  at  Blamburgh,  N.  J.,  at  the  Franklin  fumace,  where 
it  occurs  in  a  bed  in  limestone,  with  magnetic  iron,  Franklinite,  and  gamet.  The 
Silicate  of  manganese  is  associated  with  Troostite,  autom'olite,  and  red  zinc  ore,  at 
Sterling,  N.  J. ;  also  at  Cumberland,  R.  I.,  where  it  is  associated  with  Yenite. 

The  varieties  alJagite,  rhodonite,  pholizite,  and  comeous  manganese,  are  foond 
near  Rübeland,  in  the  EUirtz. 

Manganese  spar  receives  a  high  polish,  and  is  sometimes  employed  for  inlaid  work. 


TROOSTITE.    SpATunu«  RBOMBOHEmiim. 


Pemiginotta  Silicat«  of  If  aaganeM,  TImu*«. 

357.  Primary  form :  an  obtiise  rhombohe- 
dron  ;  R :  R=115^,  measured  with  the  common 
goniometer.  Secondary  form:  R :  e=147°  3(y, 
K :  6=122^  3(y.  Cleavage  perfect  parallel  to  e, 
less  distinct  at  right  angles  with  the  axis.  Par- 
allel to  R  in  traces.  Occurs  also  massive,  and 
having  a  granulär  compositiön. 

H.=6*6.  G.=3*014— 3*034,  Thomson.  Lus- 
tre  vitreous,  inclining  to  resinous.  Streak 
white.  Color  pale  aspara^us-green,  yellow, 
gray,  reddish-brown ;  none  bnght  Transparent 
— translucent.     Fracture  conchoidal.    Brittle. 
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AccordiBg  to  Dr.  Thomaon,  it  consists  of 

Silica  30*650 

Protoz.  Manganese  46*215 

Perox.  Iron  15*450 
Moisture  and  Carbonic  Acid  7'300=»99-615. 

In  the  blowpipe  flame  it  becomes  transparent,  and  fases  on  the  edges.  To  borax 
it  ^ves  the  riolet  tinge  of  manganese.  It  dissdlves  with  effervescence  in  muriatic 
acid,  giving  out  chlorine. 

On.  Troostite  occars  with  Franklinite  at  Sterling,  N.  J.,  in  beds  of  primitive 
limestone. 


BUSTAMITR    Spitinius  renipormi«. 

358.  Occurs  in  spherical  or  reniform  masses,  having  a  radiated 
or  almost  laminated  structure. 

H.=6 — 6-6.  G.=3-l — 3-3.  Color  pale  gray,  with  a  slight  tint  of 
green  or  red.    Subtranslucent. 

Its  composition,  according  to  Dumas,  (Ann.  des  Mines,  Sd  series,  i.  273,)  is  as  fol- 
lows: 

Silica  48-90 

Protoz.  of  Manganese  3606 

Lime  14*57 

Protoz.  of  Iron  0*81=^100*34. 

Ob8.  This  mineral  was  discovered  by  M.  Bastamente,  of  Mexico,  accompanied 
with  quartz  and  manganese,  at  Real  de  Aünas  de  Fetela,  and  at  Inollop,  in  the  prov- 
ince  of  Publa,  Mexico. 


TABULAR  SPAR.    Aücrrus  tabülarib. 

Prifiniillc  Auglte-Glpar,  M,    Tabular  Spar.    Table  Spar.     Gnunmite.     Scbaalstcin,  IT.     Tafef- 
■path,  Jf. 

359.  Primary  form :  according  to  Brooke,  an  oblique  rhom- 
boidal prism ;  P  :  M=126o  ?  P :  T=93o  40/^  ^ .  t=95o  15^  Cleav- 
age  perfect  and  easily  obtained  parallel  to  one  of  the  lateral  faces ; 
less  so  parallel  with  the  other ;  indistinct  parallel  with  P.  Imper- 
fect  crystallizatums :  columnar ;  particles  long  and  siender ;  often 
sub-lamellarly  arranged ;  at  other  times  crossing,  so  as  to  produce 
reticulated  forms ;  rather  strongly  coherent 

H.=4— 5.  G.=2-78— 2-9  :  2-785— 2-895,  Thomson,  specimens 
from  the  United  States ;  2-805,  Haidinger,  specimen  from  the  Ban- 
nat.  Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of  perfect 
cleavage.  Streak  white.  Color  white,  inclining  to  gray,  yellow, 
red,  or  brown.  Subtransparent — translucent.  FVacture  uneven. 
Brittle. 

It  contains,  according  to  Bonsdorf,  Stromeyer,  and  Thomson, 

Silica  52-58  51445  51716 

Lime  44*45  47-412  4-2352 
Protox.  Iren        113                                  0  401  1-90Ö 

Magnesia  0-68      Protox.  Mang.  0*257  

Water  0*99=*99*73,  B.  0-076=»99*591,  S.  3-20O=100176,  T. 
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Before  the  blowpipe  it  fuaes  with  difficulty  into  sabiransparent  colorless  glass.  With 
borax  it  fonns  readily  a  clear  glass.  Thrown  into  nitric  acid,  it  eflervesces  rapidly 
at  first,  and  soon  falls  to  a  powder. 

Obs.  Tabular  sjpta  is  found  in  granite  and  primitive  limestone :  also  in  basalt  and 
lavas. 

It  occurs  in  the  copper  mines  of  Cziklowa,  in  the  Bannat  of  Temeswar.  It  ac- 
companies  garnet,  fluor,  and  native  silver,  in  limestone,  at  Pargas,  in  Finland,  and 
Kongsberg,  in  Norway.  At  the  Castle  rock  of  Edinburgh  it  is  met  with  in  basalt, 
associated  with  Prehnite,  presenting  a  fibrous  radiated  structore.  A  greenish-white 
variety  occurs  in  lava  at  Capo  di  Bove,  near  Rome. 

In  the  United  States,  this  species  occurs  at  Willsborough,  N.  Y.,  forming  the  sides 
of  apowerful  vein  of  gamei,  which  traverses  a  mountain  of  gneiss;  at  Boonville. 
N.  I .,  it  is  met  with  in  large  bonlders;  also  at  QrenviUe,  Lower  Canada,  associatea 
with  green  coccolite.  It  is  found  in  large  tabular  jp;iasses  of  a  fibrous  structure,  in 
Backs  Co.,  Penn.,  three  miles  west  of  Attleboro*,  associated  with  scapolite,  pyroxene, 
and  sphene. 

Dr.  Thomson  has  described  under  the  name  of  WbUasUmiiey  a  variety  of  this  spe- 
cies from  Kilsyth,  where  it  occurs  in  greenstone  veins.  It  differs  in  composition  from 
tabular  spar  in  containing  1  part  of  tnsilicate  of  soda  to  4  of  tabular  spar. 

SPODUMENE.    AuGiTi7s  rhombicus. 
PriflBtticTripbane-Spar,  JV.   Priimatie  Spodumene,  J.   Triphtn,  I,.    Triphan«,  IT. 

360.  Tmperfect  crystalfizatians :  structure  foliated  ;  yields  by 
cleavage  rhombic  prisms  of  93°. 

H.=6-5.  G.=311— 319.  317,  Haidinger;  3188,  Thomson; 
specimen  from  Dublin  Bay.  Lustre  pearly.  *  Streak  white. 
Öolor  grayish-green,  passing  into  greenish-white  and  grayish-white. 
Translucent — subtranslucent.     J^acture  imeven. 

It  contains,  according  to  Stromeyer  and  Thomson, 

Utön.  Killlney. 

Silica                         43-288  63*813 

Alumina                    28T76  28-508 

Lithia                           5626  5604 

Protox.  Iron                0-794  0*828 

Protox.  Mang.             0*204  Lime  0*728 

Moisture                     0*775=99*463,  Strom.  0*360=99-840,  Thom. 

Before  the  blowpipe  it  loses  its  translucency  and  color,  and  swells  to  a  foliated  red- 
dish-yellow  mass,  wnich  easily  falls  to  a  powder.  The  exterior  portions  fuse  into 
smaliglassy  globules. 

On.    It  occurs  on  the  Island  of  Utön,  in  Sudermanland,  Sweden,  with  magnetic 


maline  and  beryl ;  also  at  Chesteifield  and  Sterling,  Mass.  Spodumene  is  derived 
ft'om  avoioff  ashesj  and  was  so  called  because  it  assumes  a  form  like  ashes  before  the 
blowpipe. 

PYROXENE.    AuoiTUs  nuTOMas. 

PantODMM»  Aagite>9par,  JV.  PyriiDido-Prtainatlc  Aufite,  J.  Angite.  Coccolite.  Dioptide.  8mb- 
Mft.  Fyrfiwn.  FaaMit«.  Pmtaclaaite.  JeAferwonk«,*  KeaUng^,  Asbwtot,  In  p«il.  Oraen  DIaltaf«, 
Kokkoltc,  Balkallt,  Ompbazit,  #F.    Penukiaail,  Httu.    Pyroxene,  Malacollibe,  Hamjf. 

361.  Primary  form :  an  oblique  rhombic  prism  ;  M  :  M=87°  6^, 


*  For  remarks  on  the  identity  of  Jefiersonite  and  pyroxene,  see  an  article  by  Dr. 
Troost,  on  the  pjrroxene  of  the  United  States,  in  the  Jour.  Acad.  Nat.  Sei.  Phüad.  üi. 
105;  also  by  its  original  describers  in  vol.  iv.  of  the  same  Journal,  p.  3. 
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P :  M^lOl*^  5'.  Secondary  forms :  %.  1,  a  crystal  from  Etna, 
also  Gouverneur,  N,  Y. ;  fig,  2,  a  crystal  from  Fassa,  Tyrol ;  fig. 
3,  from  Ala,  Piedinoot,  and  Bytown  in  Lower  Canada. 


P :  a=15i)",  a  :  o=120°,  5  :  ö=Q5°  28',  Ä :  5  (adjacent  planes)  = 
81°  46',  5 :  0=131°  8*,  M :  c=136°  28',  M  :  e=133°  33'.  Cleavage 
parallel  to  M  rather  perfect,  often  inlerrupted;  also  parallel  to  e 
and  e.  Compound  crystals :  fig.  14,  PI.  III.;  composition  of  the 
second  kind  ;  parallel  to  the  front  lateral  edge.  Imperfect  crys- 
iallizatums :  coarse  lamellar  stnicture  in  large  mnsses,  parallel  to 
P  or  e,  arising  from  an  a^regation  of  separate  individuaJs;  ihe 
plane  of  Union  between  thelamince  arejointsof  composition;  eran- 
ular — particles  frequently  very  coarse  and  weakly  connected;  at 
other  times  fine  and  strongly  coherent. 

H.=5— 6.  G.=3  233— 3-349.  Lttstre  vitteous,  inclining  to  re- 
sinous  ;  sometimes  pearly.  Sireak  white — gray.  Color  green  of 
Tarious  shades,  verging  on  the  one  side  to  white  or  grayish  white, 
and  on  the  other,  to  brown  and  black.  Transparent — opaque. 
Fracture  conchoidal — uneven.     Drittle. 


This  ap«cies  presents  a  greal  -raiietf  of  fnnns  and  Is,  IheTcfore,  snbdivided  into 
several  varieiies.  These  varielies  in  appearance,  arise  fVom  Ihe  Isomorphnas  na- 
iTire  or  oxyd  of  lion  and  magnesla,  od  whlch  aeeounl,  one  ma^  replace  the  olher 
viiboul  prodDcing  a  change  in  the  ctyslalline  form,    pyroiene  inraiiably  contaln* 
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one  of  these  two  snbatances,  and  according  as  the  iron  or  the  magnesia  is  raore 
abondant  the  color  varies,  becoming  darker  as  the  iron  predominates.  The  follow- 
ing  two  tables  exhibit  the  composition  of  the  light  and  dark  varieties. 

1.  Light  varietiesi,  according  to  Rose,  Bonsdorf,  and  Hisinger : — 


Siüca 

Lime 

Magnesia 

Prot,  of  Mang. 

Perox.  Iron 

Aliimina 

Water 


Wftrmeland. 

55-32 

S701 

16-99 

1-59 

216 


:103-07,  R. 


Taumar«. 

Var.  Sahlite. 

54  83 

5418 

24  76 

22  72 

1855 

17  81 
145 

0-99 

216 

0-28 

032=99-73, 

B. 

1  20=99  52,  H. 

Before  the  blowpipe  they  fusc,  per  se^  into  a  colorless  glass.  Wiih  borax  or  soda, 
they  easily  melt  into  a  transparent  glass ;  with  salt  of  phosphorus,  they  ondergo  a 
slow  decomposition,  and  leave  a  siiiceous  residue. 

2.  Dark  vrarieties,  according  to  Rose : — 


Silica 

Lime 

Magnesia 

Protox.  of  Iron 

Protox.  of  Mang. 

Alumina 


Dalecarlia. 
54  08 
23-47 
1149 
10-02 
0-61 


-=9967. 


Dalecarlia. 

W&rmeland. 

54  55 

53  36 

2021 

22-19 

1525 

4-99 

814 

1738 

073 

009 

014=9902. 

=9( 

Their  action  before  the  blowpipe  is  similar  to  the  preceding,  except  that  the  color 
of  the  bead  is  aifected  by  the  presence  of  the  iron. 

Obs.  The  term  augüe  is  oflen  applied  to  this  species,  bat  was  formerly  restricted 
to  opaque  individuals  of  a  dark  green  color,  sometimes  inclining  to  brown  or  black ; 
it  is  oflen  a  volcanic  product.  The  crystaUized  green  earth  fonnd  in  beds  of  trap  tafa, 
are  the  result  of  the  decomposition  of  augite.  Diopside  presents  dark  green,  and 
green ish- white  colors,  and  is  oflen  subtransparent;  it  occurs  in  compressed  divergent 
prism.s,  and  in  crystalline  masses,  having  a  coarse  foliated  structure,  arising  firom 
composition  parallel  with  P.  The  name  AlalUe  has  been  applied  to  specimens  of  this 
variety  from  Ala,  in  Piedmont.  Sahlüe  includes  subtranslucent  imperföctly  crystal- 
lized  specimens  of  a  pale  green,  or  grayish-green  color.  Ba^alUe,  pyrgom,  Fassaüe, 
are  names  of  dingy  green  varieties  of  Sahlite.  OmphaziU  is  a  compact  foliatea 
leek-green  variety.     CoccolUe  (from  kokkSs^  a  seed)  includes  granulär  varieties ;  the 

Sirticles  may  be  of  various  sizes,  and  are  generally  angular  and  easily  separable. 
ccasionally  they  appear  roünded.  Green  diallage,  a  grass-green  variety,  occurs 
either  massive  or  crystallized }  the  massive  specimens  have  a  granulär  or  foliated 
structure,  the  latter  arising  from  composition  parallel  with  P  or  c.  The  above  varie- 
ties are  separated  by  very  slight  shades  of  difference,  and,  in  general,  the  distinc- 
tions  are  quite  unimportant. 

Pyroxene  is  principally  confined  to  primitive  basaltic  or  volcanic  rocks,  and  is  as- 
sociated  at  different  tocalities  with  granite,  granulär  limestone,  Serpentine,  green- 
stone,  basalt,  or  lavas.  Aussig  and  Teplilz,  in  Bohemia,  afibrd  large  cryslals  of  au- 
gite imbedded  in  basalt.  It  oiso  occurs  in  small  but  highly  polished  crystals  in  the 
lavas  of  Vesuvius,  accompanied  with  nepheline,  idocrase,  and  mica.  Diopside  is 
met  with  in  crystals  at  Ala,  in  Piedmont,  associated  with  gamets  and  talc  in  veins 
traversing  Serpentine.    Its  more  transparent  crystals  from  this  locality  are  sometimes 

Solished  and  wom  as  gems.  Coccolite  occurs  in  veins  in  primitive  rocks  at  Aren- 
al, in  Norway.  Sahlite  is  met  with  in  a  similar  Situation  at  Sahla,  and  elsewhere. 
Baikalite  occurs  nrincipally  on  the  borders  of  Lake  Baikal,  at  the  mouth  of  the  Slju- 
manka  River,  ömphazite  accompaiiies  granulär  gamet  at  the  Sau  Alp,  in  Carin- 
thia,  and  near  Hoff,  in  Bayreuth,  with  the  smaragdite  variety  of  homblende,  which 
it  much  resembles. 

Beautiful  white  subtransparent  crystals  of  this  species  are  met  with  at  Bytown, 
Lower  Canada,  where  they  occur,  oAen  one  and  a  half  inches  long  and'  an  inch  in 
diameter,  in  calcareous  spar.  Crystals,  equally  large  but  less  clear,  are  found  in  the 
town  of  Canaan,  Conn.,  disseminated  in  beds  of  Dolomite ;  also  at  Kingsbridge,  N.  Y., 
with  white  homblende.  Black  crystals  occur  in  the  trap  at  Montreal.  Diopside  is 
found  in  handsome  crystals  in  the  limestone  qnarry  of  Bolton,  Mass.  .  Sahlite  occurs 
in  the  verd-antique  quarries  of  New  Haven  andMilford,  Conn.-,  in  the  iron  mine 
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at  Monroe,  N.  Y. :  at  Boltoa,  Mass.  Coccolite  of  a  fine  green  color  is  met  with  at 
Willsborough,  N.  Y.,  in  a  granite  vein  containing  garnet  and  tabolar  spar.  In  a 
similar  Situation,  both  crystalline  and  granulär  varieties  are  found  in  Bucks  Co., 
Penn.,  three  miles  west  of  Attleboro'*,  also  in  large  boulders  at  Boonville,  N.  Y. 
Near  Ticonderoga,  at  Rogers'  Rock,  on  Lake  G^rge,  an  imperfectly  crystalline  py- 
roxene  is  very  abundant ;  also  at  Monroe,  N.  Y. 

PyroQcene  was  thus  named  by  Haüy,  from  ir9p,  firtf  and  |/Mf,  stranger,  in  allnsion 
to  its  occurrence  in  lavas,  where,  according  to  Haüy,  it  did  not  natnrally  belong,  or 
was  a  stranger.  AugiU^  which  i?  frequently  emjployed  to  designate  this  species,  is 
derived  from  av%7r,  lustre^  alluding  to  ihe  fact,  tnat  its  lustre  is  usoally  superior  to 
that  of  homblende. 

Crystals  of  ihis  species  have  been  obtained  by  fusion,  and  are  not  unfirequent,  of  a 
black  color,  among  the  iron  slags  of  Sweden.  Mitscherlich  and  Beudant  have  suc- 
ceeded  in  fonning  white  crystals,  by  mingling  silica,  Urne,  and  magnesia,  and  snb- 
jeating  them  in  a  charcoal  crucible  to  the  heat  of  a  porcelain  fornace. 


BUCKLANDITE.    Auarrus  uTarroMus. 
Dyitomte  Augite-Spar,  Haid,    Diaf  onal  Bcotlne,  Brtit. 

362.  Primary  form:  an  oblique  rhombic 
prism  ;  M  :  M=70o  4(K,  P  :  M=76o  4^  or  103^  öß'. 
Secondary  form :  P:M=103<^  5&,  M :  6=125°  2(y, 
P  :  6=114°  55^,  P  :  a=99o  iV,  e  :  ä  =  164o  46^. 
Cleavage  not  observable. 

H.  6  or  higher.  Lustre  vitreous.  Color  dark 
brown,  nearly  black.  Opaque.  Fracture  un- 
even. 


Obs.  Its  cr3rstals  are  usnall v  small ;  rarely  they  occnr  an  inch  or  more  in  length. 
It  is  met  with  at  Arendal,  in  Norway,  where  it  is  accompanied  by  black  homblende, 
leidspar,  and  apatite.  It  has  also  been  observed  by  Prof.  G.  Rose,  in  minute  bat 
briUiant  crystals  in  the  lavas  of  the  Lacher-See.  Accordine  to  Rose,  it  is  completely 
soluble  in  muriatic  acid ;  he  obtained  a  specific  gravity  of  3.945.  This  species  was 
instituted  by  Levy.    It  bears  a  strong  resemblance  to  pyroxene. 


BABINaTONITE.    Aucbtüs  acrotomüs. 
Axotomooi  Augite-Spar,  M.    Z^vy,  Ann.  Phil.  9d  Mr.  VIL  975. 

363.  Primary  form :  an  oblique  rhomboidal 
prism;  P:M=92o34',  P  :  T=88o  M  :  T  = 
112°  3(K,  P  :  0=150°  25^,  M  :  e=137o  5^,  M  :  c= 
132°  15^,  c  :  c=89o  2(K,  Levy.  Cleavage  per- 
fect,  and  easily  obtained  parallel  wiüi  TP,  less 
perfeet  in  the  direction  of  T. 

H.=5-5 — 6.     G.=3*4 — 3'5.    Lustre  vitreous, 
splendent.      Color  dark  greenish -black ;   thin 
splinters  green  perpendicular  to  P,  and  brown  parallel  to  the  same ; 
faintly  translucent.    Large  crj^stals,  opaque,  or  flsdntly  subtranslu- 
cent.     Fracture  imperfectly  conchoidkl. 
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It  conudns,  acconUng  to  Mi.  Chlldran,  SiUe4,  Itod,  BibiigiDeM,  Llme,  and  •  tnce 
of  Titanium,  Before  the  blowptpe  it  fnae»  on  Ihe  sürbce  Inlo  a  blük  enamcL 
Wlih  borox  it  affords  a  cle«r  amethTstine  eolored  glotmle,  which  becomes  gnea  In 
the  reducinK  flame, 

On.  Babingtonlle  occnn  in  diMincl  cmtals  at  Areudal,  in  Norrny,  avnciated 
witb  epidoie  and  maniTc  gamet^nd  in  the  Sbetland  Isles,  imbedded  in  white  qnaits. 


IS  named  in  compUment  lo  Dr.  Babington,  b^  Mr,  Lerj,  who  9rsc  dlsüngoiihed 
aspedes;  it  resräildes  «ome dark  Tarieües  of  [^TOxeBa. 


HORNBLENDE.    Acom  Paoma. 


&J^ 


miHe  AadM-Bpv,  M.  AntDnow  BhlRic-Bpu  «  QrtM  DtaDwa,  Hwl-Primle  Aa- 
cilanlltB,  TnaoHw,  rupMu,  BBinadlt»,  Ai*nni.  In  pan,  AäliBtbiH,  AnNatMniu, 
I,  LotUlu,  ABpblbala,  AulosM,  StnhMati,  TiwraHih,  KnUnli,  Anlui,  IT.     GiaM- 


364.  Primary  form  :  an  oblique  rhombic  prism ;  M  :  M=124° 
30-,  P  :  M=103°  13'.    Secondarj/  forma : 


e  :  e=149°  38',  Ä :  e=164o  4*,  a :  «=1040  58',  M  :  «=152«  Ifr,  M : 
e=117='  45'.  Cleavoffe  highly  pwfect,  parallel  with  M.  Some- 
times  distinct  parallel  to  the  diagonals.  Lateral  planes  oflen  Ion- 
gitudinally  striated. 
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Compound  erystab :  composition  of  tke  second 
kinä,  parallel  to  the  obtuse  ed^  M :  M.  The  sim- 
ple crystals  composing  this  twui,  are  represented  in 
Dg.  3.  Imper/ect  crystaUixations  :  nbrous,  and 
slightly  divergent  columnar ;  colunins  coarse — fili- 
form— ^ometimes  lamellar,  oflen  ezceedingly  deli- 
cat£  fibres  :  ^anular ;  particles  of  various  sizes 
usually  strongly  coherent ;  sometimes  fViable. 

H.=5— 6.  G.=2-9— 3-2;  2-931,  tremolit©  va- 
riety ;  3026,  actinolite,  frora  Zillerthal ;  3167,  ba- 
saltic  Hornblende,  from  Lower  Stiria.  Lautre  in- 
termedlate,  between  Titreous  and  pearly  on  cleavage  faces  ;  occa- 
sionally  true  pearly  ;  vitreous  parallel  to  P.  Some  ßbrous  varieties 
have  a  silky  Inslre.  Streak  white,  grayish-white,  brown.  Color 
various  shades  of  green,  inclining  to  blackish-green  and  a  pure 
black  on  the  one  side,and  white  on  the  other.  Occasionally,  almost 
transparent ;  usually,  subtranslucent — opaqne.  Fracture  subcou- 
choidal,  uneven.    Brittle. 

Few  minenls,  if  any ,  presenl  ■  ftrealer  diversitjr  of  appearance  ihan  bornblende. 
It  w»,  thcrerore,  in  Ihe  earlier  sUte  of  the  science.  disiributed  ioto  sevecai  specics, 
whleh  ciTxUllogTtipliic  comiderations  h&ve  now  shown  lo  be  rarjelies  of  Ibe  sajne 

Bffriiilend4  includes  ihe  dark  green,  blacklsh  green,  and  black  individuats  of  Ihe 
q>ecie9.  PargatiU,  or  Pargas  kombünde,  is  applied  lo  green  (ralher  dark)  colorcd 
crysUls  of  bornblende,  having  hieh  degrees  of  liisire.  Actinolite  generally  presenls 
lighter  green  colors,  and  is  usually  crystallized  in  long  slender  prisms.  Wlwo  in 
distinct  crystaLi,  and  wilh  high  degrees  of  lusire,  it  is  lermed  giastg  actinullie ;  if  co- 
lumnar in  Itsstructure,  asbesli/erm  actinolite;  if  granulär,  ^ranulur  aclinulile.  The 
individuals  haTing  a  white  color,  were  naroed  Iremolüe,  ejce^i  when  the  particles 
were  very  ihin  cohunnar  or  hlifonn,  in  which  case  it  wad  designated  aiiestnj .-  and 
Ihe  more  delicate  specimens  of  asbeslus,  po5se!>sing  a  ailky  lusire,  were  distinguished 
by  Ihe  name  amiaiUiiu.  Keck  cork  and  •mmiian  Uathtr  are  white  varietie^i,  com- 
posed  of  minuls  fibrons  particles  interlacing  one  anoiher,  and  forming  a  mass  thal 
will  lloat  on  waler.  Qretn  diaüagi  is  a  miiture  of  thin  lamins  of  hornbleode  and 
pyroiene. 

The  diSercDt  Tarieües  of  hoinblende  differ  somewhat  in  Iheir  Constitution.  The 
followiDgare  a  few  of  tbeanalyses  b;  Bonsdorf,  (Eong.  Vel,  Acad.  Handl.  1B21:) 
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1,  altended  with  a  slight  ebullition. 
the  giten,  a  glass,  colored  more  or 
Wil^  borax  it  foaes  easily,  producing  a  similar  glob- 
ale.   It  ia  not  decomposed  wilb  sali  of  phosphorus ;  sllei  a  long  blast,  the  glass  (of 
white  TBTieltes)  beeomcs  opaline  on  cooling.    Wilh  a  very  small  porlion  of  carbon- 
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ate  of  soda,  it  fuses  into  a  transparent,  or  colored  glass,  as  above.  More  of  the  flax 
causes  an  intumescence,  and  the  formation  of  an  infusible  scoria. 

Obs.  The  variety  homblende  of  this  species  is  one  of  the  constituents  of  sienite 
and  greenstone.  It  also  forms  beds  in  primitive  region?.  Freqnently  it  possesses 
a  slaty  structore,  and  is  then  called  homblende-«late.  Homblende  also  occurs  in 
primitive  limestone.  Actinolite  is  found  in  the  greatest  perfection  in  talcose  rocks, 
and  tremolite  occurs  most  abnndantljr  in  the  primitive  -iimestones  and  dolomite. 
Asbestns  oilen  traverses  Serpentine  rocks  and  primitive  Iimestones. 

Aussig  and  Toplitz,  in  Bohemia ;  Tnnaberg,  in  Sweden ;  Pargas,  in  Finland ; 
afibrd  fine  specimens  of  the  dark  colored  bomblendes.  Actinolite  occurs  at  Saltz- 
bürg  and  Greiner,  in  the  Zillenhai }  Tremolite,  at  St.  Gothard,  in  primitive  Iimestones 
or  dolomite ;  also  at  Sebes  in  Transylvania,  the  Tyrol,  the  Bannat,  Qulsjo  in  Swe- 
den, Qlentilt,  &c.  A  soft  a^paraffus-green  variety  occurs  at  Normarken,  in  Sweden, 
in  prisms  in  Serpentine ;  it  has  been  called  calamUe,  Asbestus  is  found  in  Savoy, 
Saltzburg,  the  Tvrol :  also  in  the  Island  of  Corsica,  where  it  is  so  abundant  ihat  Do- 
lomieu  employed  it  m  packing  his  minerals.  Rock  cork  is  obtalned  in  Sazony, 
Portsoy,  and  LeadhiUs,  where  also  mouniain  leather  occurs.  Oisans,  in  France, 
affords  a  variety  of  amianthus,  oomposed  of  fibres  having  some  degree  of  elasticity. 
It  is  the  amianikoidef  of  Haüy. 

In  the  United  States,  homblende  occurs  in  shining  black  cr3rstals,  with  tmncated 
acute  lateral  edges,  at  Franconia,  N.  H.  Also  with  the  obtuse  edges  tiuncated,  at 
the  same  place,  and  at  ehester,  Mass. ;  and  with  distinct  terminal  secondary  planes, 
at  Newton,  N.  J.  Small,  but  perfect  crystals,  of  a  black  color,  are  met  with  at 
Willsborough,  N.  Y.,  where  they  occur  on  a  mountain  near  the  locality  of  tabular 
spar  and  garnet,  imbedded  in  black  turmaline.  Fine  crystallizations,  of  a  dark 
green  color,  have  been  obtalned  at  Gouverneur,  St.  Lawrence  Co.,  N.  Y.,  where  it 
IS  associatcxl  with  apatite,  pyroxene,  and  crystalliaed  feldspar ;  the  crystals  are  some- 
times  two,  or  even  three  inches  in  diameter,  though  possessed  of  a  length  of  little 
more  than  an  inch.  Other  slender  crystals,  (var.  Pargasite,)  of  high  de^ees  of 
lustre,  occur  in  the  same  region,  and  at  Antwerp,  N.  Y.  Amity,  N.  Y.,  afiords  dis- 
tinct reddish-brown  crvstals,  one  or  two  inches  long,  and  nearly  the  same  in  diam- 
eter. The  limestone  of  Edenville,  N.  Y.,  contains  higbly  polished  crystals  of  a  hair- 
brown  and  greenish-white  color.  Beautifnl  specimens  of  glassy  actinolite,  are  to 
be  obtalned  in  the  steatite  quarries  of  Windbam,  Readsborough,  and  New  Fane, 
Vt.,  also  at  Middlefield,  Mass.  New  Fane  affords  also  a  friable  granulär  variety. 
composed  of  intermineled  grains  of  actinolite  and  quartz,  also  asbestiform  and 
massive  specimens.  At  Plympton,  Vt.,  and  at  Edenville,  N.  Y.,  are  obtalned  mas- 
sive and  easily  cleavable  varieties  of  homblende.  Tremolite,  or  white  homblende, 
occurs  abundantly  in  large  flattened  crystals,  oflen  above  an  inch  long,  and  three 
quarters  of  an  inch  wide,  at  Canaan,  and  other  places  in  Litchfield  Co.,  Conn.,  im- 
bedded in  dolomite  beds.  Less  splendid  specimens,  though  interesting,  are  common 
throughout  the  dolomite  beds  ana  granulär  limestone  of  the  countir.  It  occurs  also 
near  Philadelphia,  at  liondon  grove,  in  a  limestone  quarry.  Asbestus  is  found 
abundantly  on  Slaten  Island,  N.  Y.;  at  West  Farms,  Conn. ;  at  Brighton  and  Ded- 
ham,  Mass. ;  at  Bamet's  Mili,  Fauquier  Co.,  Va. 

A  variety  of  homblende,  on  the  Island  of  Corsica,  admits  of  a  hi^h  polish,  and 
is  known  to  the  Italian  lapidaries  under  the  name  of  Verde  de  Corsica  duro.  As- 
bestus was  manufactured  into  cloth  by  the  ancients,  who  were  acquainted  with  its 
incombustibility.  This  cloth  was  oflen  the  material  for  their  napkins,  and  was  pre- 
ferred  for  this  purpose  on  accouni  of  the  ease  with  which  it  was  cleansed ;  it  was 
merely  necessary  to  throw  them  into  the  fire.  This  material  was  also  employed 
for  the  wicks  of  lamps  in  the  ancient  temples,  and  because  it  maintained  a  perpetual 
flame  without  beiug  consiuned,  was  named  ««^wrof,  wnextingyiahed.  It  is  used 
at  the  present  time,  lor  the  same  purpose,  by  tbe  natives  of  Greenland.  The  ancients 
also  called  it  afnarroi^  undejiledf  because  of  the  simplicity  of  the  means  of  restoring 
it,  when  soiled,  to  its  original  purity. 

Homblende  was  thus  namea  in  allusion  to  its  extreme  toughness ;  in  this  respeet 
slightly  resembling  hörn.  The  radiating,  or  divergent  structure,  frequently  pre- 
seiited  by  actinolite,  suggested  this  name  from  icrlr,  radius  solU,  Tremolite  was 
first  found  at  Tremoia,  in  Switzerland,  and  Pargaaite,  at  Pargas,  in  Finland. 
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ANTHOPHYLLITE.    Aügitü«  raTLUMU». 
Prlimatk8eMllM>6pw,Jir.   StrabUfw  Aatbopbgrlllt«,  IT.   StnUte. 

366.  Primanf  ßntn :  a  rhombic  prism ;  M :  M=about  125^  3(y, 
and  64^  3(y.  Cleavage  parallel  to  M  and  both  diagonals ;  that 
parallel  to  the  longer  diagonal  the  most  distinct. 

H.=5 — 6'6.  G.=2'94— 3-1658.  Lustre  submetallic,  inclining 
to  pearly.  Strecik  white.  Ck>l€r  between  gray  and  dark  clove- 
brown;al8obrownish-gTeen.  Translucent— subtranslucent.  Brittle. 

U  containA,  accordiitf  to  Velins,  (Po^rg.  Ajuialen,  xyiii.  3&5,)  Qmelin,  (Pogg. 
Ann.  xziii.  358,)  and  Thomson,  (Min.  i.  m,) 

SiUca  56-74  66  5713 

Alomina                  3  trace 

Magnesia  34'35  83  85-93 

Limc                       8  132 

Protox.  Iron  13*94  13  13*58 

Prbtox.  Mang.  8*38  4  — 

Water  1*67— 99H)8,  V.       —-=101,0.  1*36»99'84,  T. 

It  is,  therefore,  composed  of  3  parts  of  bisüicaU  of  magnesia  and  1  of  bisüicaU  of 

BeTore  the  blowpipe,  per  se^  it  remains  nnaltered.  With  borax  it  melts  with  diffi- 
cnlty  into  a  grass-green  transparent  bead. 

Cte.  AntAophyllite  occors  in  promiscaons  fibres  and  foliated  distinct  concretions, 
in  beds  of  mica  sUte,  acconipanied  by  garnet,  pyroxene,  tonnaline,  iolite,  Ac.  The 
oobait  and  copper  mines  or  Konesberg,  and  of  Soarum,  near  Modom,  in  Norway, 
wtt  among  its  Toreign  localities.  It  also  occurs  at  Ujordiersoak,  in  Qreenland,  asso- 
ciated  wiUi  pyroxene. 

At  TT«<^^<^in  Conn.,  it  is  associated  Tvith  turmaline  and  ioiite,  in  mica  slaie.  It  is 
idso  fonnd  in  tne  same  rock  with  quartz,  at  Chesterfield  and  Blandford,  Mass. 

This  mineral  approaches  homblende  very  closely  in  extemal  characters  and  com- 
position.  Its  lateral  interiacial  angle  has  been  statied  at  184»  SO',  which  is  identical 
with  that  of  hoinblende;  but  it  was  oi>tained  firom  cleavage  faces,  and  cannot  be  wholly 
relied  oo.    The  name  anthophyllUe  is  derived  from  iwO^f,  ßofDer,  and  f 4XXov,  Uaf, 


CÜMMINGTONITE.    Auoitus  sconroRias. 

366«  Imperfectly  cry stalline:  structure  thin,  columnar,  diver- 
gent, scopiform,  stellular,  rcüther  incoherent. 

H.=6— ^-6.  G.=3'2014.  Lustre  somewhat  silky.  Color  ash- 
gray.    Translucent — opaque.     Brittle. 

According  to  Muir,  it  contains  Silica  56*543,  Protoxyd  of  Iron  1*669,  Protozyd 
of  Mannmese  7*808.  Soda  8*439,  Volatile  Matter  3*178.  Before  the  blowpipe, jier  m, 
it  is  infusibk,  ezcqpt  on  thin  edges.  With  carbonate  of  soda  it  fuses  with  efferyes- 
cence  into  a  dark  glass.    With  borax  it  forms  a  black  glass. 

Ose.  It  oecurs  in  mica  slate,  at  Ctunmington  and  Plainfield,  Mass.,  associated 
with  gamet  and  iron  pyrites. 


CHALICINEA«  293 


ARPWEDSONITE.    Aügitüs  peritobjüs. 
Perltonoua  Aaglt«-Spar,  M.    ArfWedaonfte,  Brückt.  Arfredsoalte. 

367.  Primary  fortn :  an  obtuse  oblique  rhombic  prism ;  M:M 
(cleavage  planes)  =123^  55^.  Cleavage  eminent  and  aifordin?  bril- 
liant  surfaces  parallel  to  M  ;  none  parallel  to  the  base.  It  is  doubt- 
ful  whether  the  prism  be  f ight  or  oblique. 

H.=6 — 6.  G.=3-35— 3-369,  Thomson.  Lustre  vitreous.  C<dar 
black.    Opaque. 

It  contains.  acoording  to  Dr.  Thomson,  Silica  50*508,  Peroxyd  of  Iron  35-144, 
Sesquoxyd  of  Manganeäe  8*93,  Alumina  2*488,  Urne  1*56,  and  Moisture  0*96e=99*58. 
Before  the  blowpipe,  in  the  platinum  forceps,  ii  foses  readiW  into  a  black  globule. 
With  boraz  it  anords  a  glass  colored  with  iron.  With  salt  of  phosphorus,  a  similar 
but  paler  globale  is  obtained ;  it  becomes  colorless  on  cooling,  and  leaves  a  skeleton 
of  silica. 

Obs.  Arfwedsonite  is  associated  with  sodalite  and  endialjrte,  at  Kangedluarsok, 
in  Qreenland.  It  was  considered  a  ferriferous  homblende,  until  its  distinclive  char- 
acters  were  pointed  out  by  Brooke,  who  named  it  in  honor  of  Prof.  Arfwedson. 


EPIDOTE.    Auorrus  rhokboideus. 

PrismUoidal  Augite-Spar,  M.    Zoisite.    Pistaoite.    ThftUite.     Score«.     Uelphinite.    Armdatit«. 
PienoDtiflclierRraaiMtelo,  ff, 

368.  Primary  form :  a  right  rhomboidal  prism  ;  M  :  T=116^ 
24^     Secondary  forms : 

1. 

3. 


M 


AI 


fi^.  1  and  2,  of  a  crystal  from  Arendal,  Norway.  M  :  6^=116°  17^, 
T  :  6^=1280  ly,  o  :  o=10y>  27'.  ^  :  5=125°  lö'.  M  :  6^=1210  34', 
M :  6=90°  33'.  T :  0=144°  31'.  Cleavage  perfeet  parallel  to  M, 
less  so  to  T.  Compound  crystals :  composition  of  the  first  kind 
parallel  to  M.     Imperfect  crystallizaHons :  structure  columnar, 
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divergent,  or  parallel ;  granulär,  particles  of  various  sizes,  some- 
times  impalpable. 

H.=6— 7.  G.=3-25— 3-46  ;  3-425,  Haidinger  ;  3-46,  Descotils  ; 
3-289,  Thomson,  var.  Scorza.  Lustre  vitreous,  inclining  to  pearly 
upon  M,  both  as  faces  of  crystallization  and  cleavage.  Streak 
grayish-white.  Color  ^een  and  gray  prevalent ;  green  colors 
usually  somewhat  yellowish.  Crystals  commonly  less  yellow  in  the 
direction  of  the  vertical  axis,  than  at  rirfit  angles  with  it.  The 
gray  colors  occasionally  pass  into  red  and  white.  Subtransparent 
— opaque  ;  generally  subtranslucent.     Fracture  uneven.     Brittle. 

Those  specimens  which  were  formerly  separate,  under  the  name  of  Zoisite,  are 
included  in  this  species,  in  consequence  of  the  identity  of  their  crystallization  with 
the  true  epidote.  They  difier  essentially.  however,  in  composition,  and  also  in  color; 
2«oisite  being  usually  of  a  Ktzy^  brownish,  or  bluish-gray,  or  white  color,  and  epidoCe 
presenting  some  variety  of  green.  Other  less  distinctly  marked  varieties  are  as  fol- 
lows :  Scorza f  a  variety  found  in  the  form  of  a  sand  on  the  banks  of  the  Arangos,  and 
•o  named  by  the  inhabitants  of  Transylvania  ;  ßpidote  maenisif^re,  of  Hauy,  the  Fie- 
fMfUischer  Braunstein^  of  Werner,  is  a  manganesian  epidote;  it  ccmtains  sometimes 
twelveper  cent.  of  oxyd  of  manganese,  and,  owing  to  its  presence,  has  a  reddish-black 
color. 

The  foUowing  table  ezhibits  the  composition  of  epidote  and  Zoisite,  according  to 
Laugier,  Thomson,  and  Bucholz : 


Epidote. 
37-900 

Epidote. 
38-240 

Zoifite. 

Zoiiite. 

SUica 

40*25 

39*300 

Alumina 

23  825 

18-828 

30  25 

29-488 

Ldme 

23  075 

24080 

22  50 

82-956 

Magnesia 

0480 

Protoxyd  of  iron 

13041 

17440 

4-50. 

6-480 

Moisture 

2000 

0-800 

2-00 

1360 

99-141,  L.  99-868,  T.  99  50,  B.  99  584,  T. 

Epidote  fuses  with  difficulty  before  the  blowpipe,  and  only  on  the  thinnest  edges, 
into  a  transparent  glass.  Wiih  borax  it  intumesces,  and  lütimately  affords  a  clear 
globule.  ZÜoisite  swells  up  and  mclts  on  the  edges  to  a  yellow  glass  ;  with  borax  it 
röses  into  a  diaphanous  gla^.  If  manganese  is  present  in  epidote,  it  tinges  the  flame 
an  ameth3r5tine  color. 

Obs.  Arendal,  in  Norway,  afibrds  magnificent  crystallized  specimens  of  this  spe- 
cies,  and  has  given  the  name  ArendaliU  to  the  epidote  of  its  localities.  Large 
translucent  crystals  occur  at  Aggruvan,  near  Nordmark,  in  Sweden.  Bourg  d'Oisans 
<s  a  fine  locality  of  pistachio-green  crystallized  specimens.  Zoisite  occurs  accompa- 
njing  kyanite,  hornblende,  and  titanium,  in  the  Sau  Alpe  and  the  Bacher  Mountain 
in  Styria,  in  the  T3rrol,  &c.  The  manganesian  variety  occurs  at  St.  Marcel,  in  the 
Valley  of  Aosta,  in  Piedmont. 

At'  Franconia,  N.  H.,  crystallized  specimens  of  epidote  are  quite  abundant.  It 
also  occurs  in  the  same  vicinity  in  a  granulär  form,  and  of  a  pistachio-green  color, 
containing  imbedded  dodecahedral  crystals  of  magnetic  iron.  Crystals  of  epidote 
have  also  been  found  at  Cumberland,  R.  1..  in  veins  and  cavities,  in  a  kind  of  trap 
rock.  Haddam  aSbrds  small  quantities  or  a  similar  variety,  imbedded  in  gneiss. 
Zoisite  is  oblained  in  specimens,  having  a  large  columnar  structure,  at  Alilford, 
Conn.,  and  at  Willsborough,  Vt. ;  also  more  abundantly  at  Goshen  and  Williamsi>urg, 
Mass.,  where  it  exists  in  quartz,  traversing  mica  slate ;  at  Montpelier,  Vt.,  where 
it  occurs  of  a  bluish-giay  color,  associated  with  calcareons  spar  in  mica  slate.  A 
variety  occurs  in  the  eastem  pait  of  Maine,  which  is  purplisn-red  at  the  centres  of 
the  fibrous  masses,  but  pistachio-green,  where  the  colomns  are  most  divergent. 

The  name  Effidote  was  derived  b^  Haüy  from  («i3i j«/it,  tc  increase^  in  allnsion  to  the 
fact,  that  the  base  of  the  primary  is  frec^aently  very  mnch  enlafged  in  some  of  the 
secondary  forms.  Zoisite  was  so  named  in  compliment  to  its  discoverer,  Baron  Von 
Zois. 
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WITHAMITE.    AoGiTüs  Withami. 

369.  Primary  form :  a  right  rhomboidal  prism ;  M :  T=116o 
4(y,  T:e=1280  2(y.  Secmdary  form:  similar  to  fig.  1,  under 
epidote. 

H.=6.  G.=31 — 3-3.  Liistre  vitreous.  Streak  white.  Color 
carmine-red,  or  pale  straw-yellow,  when  seen  in  certain  directions 
by  transmitted  light.     Translucent. 

In  an  imperfect  analysis,  Dr.  Coverdale  obtained  for  its  Constitution,  Siiica  55*28, 
Alumina  1&74,  Peroxyd  of  Iron  2113,  Lime  813,  and  Water  3- 13=104-41.  Its  beba- 
vior  before  the  blowpipe  very  much  resembles  that  of  epidote.  It  intumesces,  and 
ftises  with  difficulty  into  a  greenisb-gray  scoria.  Witb  sait  of  pbospborus  it  dis- 
solves  witb  effervescence  into  a  globule,  containing  a  skeleton  of  siiica,  and  becomai 
opaqae  on  cooling. 

Obs.  Tbis  mineral  was  discovered  by  Mr.  Witbam  on  tbe  surface  of  a  reddidh 
trap  in  Qlencoe,  and  was  named  and  described  by  Dr.  Brewster,  (BretDsUr's  Jonm. 
II.  318.)  It  beaxs  a  close  resemblance  to  epidote,  and  possibly  is  a  variety  of  tbat 
species. 


ACMITE.      AüGITÜB  CÜSIiDATUS. 

Achmil«     Akmlt,  Hau.    Stromeper  and  BerttliuSf  Kong.  ret  Ac.  Htndl.  18S1,  p.  160. 


370.  Primary  form :  an  acute  oblique  rhombic  prism  ;  M :  M: 
86°  56^.  Secondary  form :  M :  6=133^  28^,  M  :  €= 
136°  32f,  a  :  0=119°  3(y.  Cleavage  distinct  parallel 
to  M,  less  so  parallel  to  the  diagonals.  Plane  e  often 
lon^itudinally  striated.  Compound  crystals :  com- 
position  of  the  second  kind  parallel  to  c.  These 
forms  are  of  common  occurrence. 

H.=6-5— 6.  G.=3-2— 3-4 ;  3-398,  Thomson.  Lus- 
tre  vitreous,  inclining  to  resinous.  Streak  pale  yel- 
lowish-gray.  Color  brownish  or  reddish-brown ;  in 
the  fracture,  blackish-green.  Opaque.  Fracture  un- 
even — earthy.    Brittle. 

It  contains,  according  to  Berzelius  (Kong.  Vet.  Acad.  Handl.  1821,  p.  160)  and 
Lebunt,  (Tbomson's  Min.  i.  480,) 


SUica 

55-25                                   52-016 

Perox.  Iron 

3125                   Protox.    28080 

Soda 

10^40                                   13-333 

Protox.  Mang. 

108                                    3-487 

Lime 

0-72                                    0-876 

Magnesia 

—                                    0-504 

Alumina 

—  =98-70,  B.                  0-686-=98-981,  L 

Before  tbe  blowpipe  it  readily  foses  into  a  black  bead.    It  is  not  attacked  by  acids. 

Obs.  Acmite  bas  been  founa  only  at  Rundemyr,  about  four  miles  nortb  of  Dun- 
serud,  near  Kongsberg,  in  Norway.  It  there  occurs  in  crystals  nearly  a  foot  long, 
imbedded  in  granite  and  quanz.  Tbey  are  often  macled  and  bent,  and  are  detacbra 
witb  difficulty,  on  account  of  tbeir  frannbility. 

The  name  of  tbis  species  is  derived  from  ojriiv,  a  voini^  in  allusion  to  the  peculiar 
pointed  form  of  tbe  extremities  of  tbe  crystals.  It  bas  been  improperly  spelled  ackmiu. 
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AMBLYQONITE.    Auoitus  Lirmccs. 

Amblygoiii«  Aagil»-8|Mur,  Haid. 

371.  Primary  form :  a  rhombic  prism ;  but  whether  right  or 
oblique  is  uncertain  ;  M:  M=106o  l(y,  and  73°  5(K.  Planes  M  usu- 
ally  rough.  Cleavage  parallel  to  M  producing  brilliant  surfaces. 
Also  massive,  structure  columnar. 

H.=6.  G.=3 — 3-04.  Licstre  vitreous,  inclining  to  pearly  on 
the  faces  of  perfect  cleavage.  Colar  pale  moimtain,  or  sea-green. 
Subtransparent — translucent.    Frotcture  uneven. 

According  to  Berzelins,  it  contains  55*69  of  Phosphoric  Acid,  95*69  of  Almnina. 
and  9*11  of  Lithia.  Before  the  blowpipe  it  fuses  easily.  with  intumescence,  and 
becomes  opaque  and  white  on  cooling.  With  boraz  it  lorms  a  transparent  color- 
less  glass. 

Obs.  This  species  has  hitherto  been  found  only  at  Chursdorf,  near  Penig,  in  Saz- 
ony,  where  it  is  associated  with  tunnaline  and  gamet  in  granite.  It  was  fint  ranked 
as  a  species  by  Breiihanpt.  Its  trivial  name  is  derived  from  afJSkvtf  UwU,  and  yov^, 
angle, 

türi«:rite. 

Levp,  Ann.  of  Pbil.  XVm.  941.  PIctIte. 

372.  Primary  form:  an  oblique  rhom- 
bic prism  ;  M  :  M=96o  1(K,  P :  M=99o  4(K. 
Secondary  forrrt, :  M  :  c=138°  6^,  M  :  e= 
131°  55^,  P  :  e=133o  6(y.  Cleavage  par- 
allel with  both  diagonals  of  the  prism,  one 
more  perfect  than  the  other.  H.  above  4. 
Ijustre  adamantine.  Streak  white  or  gray- 
ish.     Color  yellow  or  brown.    Transparent — translucent. 

According  to  Children,  it  contains  Alumina,  Lime,  Magnesia,  and  a  little  Iron ; 
and  it  difiers  from  sphene,  of  which  it  has  been  considered  avariety,  in  containing 
venr  little  silica  and  no  titauium. 

Obs.  Accompanies  qnartz,  albite,  feldspar,  Critchtonite,  and  anatase,  at  Mount 
Sorel,  in  Dauptdn^.  It  was  distingoi»!^^  by  Levy,  and  named  in  honorof  Mr. 
Tnmer,  in  whose  coUection  it  was  nrst  found. 


ORDER  Tl.    HY ALINEA. 


ANDALÜSITE.    Atauumn  nmutiam. 

M:    DUHcui  oT  AIohIm,  TUm.    FlMpUk  Apfn,  Jf. 

373.  Primary  form :  a  right  rhom- 
bic  prism ;  M  :  (4=91°  33',  and  88°  27', 
Secondaryform :  e  :  e=128°  fr,  M  :  e= 
161°  43',  P  :  0=144°  44^.  Cleavage 
parallel  to  M  distinct.  Imperfeet  crya- 
tallizatüma :  indistinctly  colunmar  aod 
also  granulär. 

H.=7-5.     G.=3-13— 332.     Ltutran-     ■ 
treouB.     Streak  vhite.     Color  flesh  red,  passing  inio  pearl-gray. 
Subtraiislucent — nearly  opaque.     Fraetwe  uneven.    Tough. 

The  varierr  chiaatoUte  rarlea  in  iU  hardneu  fhm  3  to  7-6,  owing  u>  ihe  Im^Mrl- 
lies  of  iis  eiTStals.  These  ciyitala  genetaUv  presenl  a  teMelaWd  appeaianee,  w  If 
formed  bj  the  naioD  of  foor  «epanue  lidlTiiiD«l  cTyilals,  of  a  grarub-whllr  color, 
vllh  Ihe  borders  and  intenlliial  qtacea  fllled  with  the  dark  maleriB)  tbal  compo»«* 
Ihe  gaa^e.    Thii  pecnllar  stmctare  is  exbiUi«d  in  the  foUowing  figorea, 


e  copled  flrom  a  valnable  memoir  on  ihis  anWeci,  br  C.  T.  Jacksm,  in  th« 
.,  ....  n— _  « ,  □,- —  o... —    ^„1   1        jl  in  „hich  the  author 

eeies.  Andaltuite  and  ChlaatolU*. 


whicha._  __^ 

Journal  of  the  BoMon  Natural  History  Society,  vol.  I 

proposes  the  nnlon  of  Ihe  two  hllheno  diulncl  ipeeies.  Andalusite  ana  UbiaatolU*. 
The  sune  had  been  previonslT  sii^eated  by  F.  S.  Beodanl,  (Trallfe  de  Min.  p.  169, 
laU.)    The  propriety  of  tbelr  union  u  AiUy  eataUlahcd  by  Mr.  Jackton,  fron  an 
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eztminadon  of  a  large  number  of  specimens,  in  whicli  he  finds  an  insensible  grada- 
tion,  fh>m  those  of  the  lowest  degrees  of  hardness  to  crvstals  of  the  hardness  of  An- 
dalnsite.  Moreover,  the .  internal  parts  of  the  ciystal  nave  an  irregolarly  rhombic 
fonn,  sofficiently  distinct  to  prove  that  the  supposition  is  not  inconsistent  with  the 
crystalUne  form  of  Andalnate.  The  hypothesis  of  Beudant,  to  acconnt  for  these 
maks  in  natnre,  appears  to  be  the  most  consistent  with  the  appearances  presented, 
that  is,  that  they  are  simple  crystals,  with  extraneons  matter,  regularly  arranged  by 
theprocess  of  crystallization.  This  is  a  common  effect  of  crystaUization  irom  a 
ine<unm  coutaining  any  impurities  mechanically  suspended,  and  it  fully  accoonts  ibr 
the  occorrence.  "The  irregnUritj  of  the  whitisn  prlsms,  in  the  different  parts  of  the 
same  crystals,  (figs.  a  and  ft,  are  from  opposite  extremities  of  the  same  crystal ;  so  also 
c  and  df  and  e  anfl/,)  appeioLr  to  oppose  the  hjrpotheses  of  the  Compound  nature  of 
these  crystals.  Figore  %  appears  to  be  the  only  one  of  the  above  sections,  which  be- 
iongs  to  a  Compound  crystal.  The  chemical  Constitution  of  this  variety,  as  deter- 
mined  bv  Jackson,  is  sumcient  to  settle  the  onestioD  of  their  identity. 

Andalnsite  contains,  according  to  Branaes,  (Schweigger's  Joum.  zxv.  113,)  Bu- 
cholz,  Thomson,  and  Jackson, 

Silica 
Ahimina 
Potash 
Protoz.  Iren 
Prot.  Mang. 
Lime 
Magnesia 
Water 

99-250,  Br.  1010,  Buch.        100-856,  Thom.     99'5,  J. 

Before  the  blowpipe,  per  se^  xt  does  not  melt,  bot  whitens  in  spots.  ¥rhen  pulver- 
ized  and  mized  with  borax,  it  fuses  wiüi  extreme  difficolty  into  a  transparent  color- 
lessglass. 

OsB.  Andalusite  occurs  only  in  primitive  strata.  It  was  first  observed  in  the 
Morince  of  Andalusia,  in  8pa^. .  In  the  Linsenz  valley,  above  Inn^ruck,  in  the 
Tyrol,  it  occurs  in  laree  crysmllizätions;  other  foreign  localities  are  Braimsdorf  in 
Saxony;  Galdenstein  in  Moravia:  in  Bavaria;  in  Siberia:  at  Botriffney,  in  Banff- 
shire,  in  gneiss;  at  BLilleny  Bay,  Ireland,  in  mica  slate.  The  cbiastolite  variety  oc- 
evn  at  Jago  di  Compostella,  in  Spain,  Bardges,  in  the  Pyrenees,  the  Bayreuth,  and 
CoBiberlandi  England. 

At  Westford,  Mass.,  it  is  found  abundantly,  both  crirstalline  and  massive ;  Litch- 
field,  C<mn.,  has  afiörded  a  few  fine  crystals.  ChiastoUte  is  very  abundant  in  the 
towns  of  Laneashire  and  Sterling,  Mass.,  and  at  the  former  place  occasionaliy  in 
qnartz,  presenting  all  the  essential  characters  of  Andalusite.  It  is  met  with  also  near 
Bellows  Falls,  Vermont. 


TvnL 
34000 

36-5 

Tyrat. 
35-304 

Var.  Chlaatoliu. 
330 

55-750 

60^5 

60-196 

610 

9*000 

— 

3-375 

40 

1394 

40 

0-695 

— 

9^185 

_.. 

^ 

0-375 

1000 

— 

1000 

9-039 

15 

•   ■    »    1 
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KYANITR    Epimkivs  cTANEus. 


374.  Primary  form:  an  oblique  rhomboidal  prism;  P:M= 
93<^iy,PtT»10(y*j«K,  MrTVlOe^l»'.  /Seeandtay  form:  the 
prioMy  with  Ihe  dUuse  latond  edg«,  or  with  botfi  obtuse  and 
acute  lateral  edges  mplaoed.  M :  ^«145^  10^,  T :  £»140^  69",  M  : 
e=mo  86^,  T :  €=122°  20^  Clean^e  pwfect  parallel  with  M, 
less  dittiiict  parallel  with  T  and  e.  C&ysUds  nsually  long  and  flat 
juriams,  often  laterally  aggregated  and  divergent,  straight  or  curved; 

♦  Por  remarks  on  the  identity  of  kyanite  and  fibrolite,  see  an  artide  by  Prof.  L. 
Yanuxem,  in  Joum.  Acad.  Nat.  Sei.  of  Philad.  VI.  41. 
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occasionally  fine  fibrous.     Campimnd  erystaU :  composition  of 
iheürst  kind  ;  parallel  to  M. 

H.=5 — 7 ;  Üie  lowest  degrees  on  M,  the  highest  on  the  solid  an- 
gles  and  tenninal  edges.  G.=3*569— 3*675 ;  the  former  of  a  miik- 
white  variety  of  Rhoetizite,  the  latter  of  a  blue  transparent  speci- 
men  which  had  been  cut  and  polished.  Lustre  pearly  upon  M, 
particularly  the  cleavage  face ;  inclming  to  vitreous  on  other  faces. 
Streak  white.  Color  blue  or  white  prevalent ;  also  gray,  ffreen, 
and  even  black ;  firequently  blue  along  the  axis  of  the  cry^tai,  and 
white  each  side.  Transparent — subtranslucent  Practure  uneven. 
Brittle. 

It  contains,  according  to  Arfwedson,  (Kong.  Veten.  Acad.  Handl.  1831,  p.  147,) 
and  Cheneviz, 

SiUca  34-33  36*9  370  38*00 

Oxyd  öf  Iron      —  —  0*76 

Alumina  64'89==^-22,  A.    64*7:=101'6,  A.    63'5=99'5,  A.     58'25«=d700,  C. 

TJnaltered  before  the  blowpipe,  per  te.  With  boraz  it  fuses  slowly  into  a  tranqia- 
rent  colorless  glass. 

Obs.  The  white  yarieties  of  this  species  were  formeriy  considered  as  forming  a 
distinct  species,  ander  the  name  of  KkcdiziU,  PibroUte  is  also  a  variety  of  this  spe- 
cies ;  it  commonly  occurs  in  shorter  crystals,  havin^  a  structure  somewhat  fibrous^ 
whence  its  name.    In  other  respects  it  is  identical  with  kyanite. 

Gneiss  and  mica  slate  are  the  prlncipal  repositories  of  kyanite«  It  is  often  accom- 
panied  by  garnet  and  staurotide. 

Transparent  crystals  of  this  species  are  met  with  at  St.  Gk>thard,  in  Switzerland, 
Sürria,  Carinthia,  Bohemia ;  Villa  Rica,  in  South  America,  also  afibrd  specimens 
of  this  species.  A  fine  blue  lamellated  variety  is  found  at  Botrifny,  in  Banfishire. 
The  white  or  rkcUiziU  variety,  occurs  principally  at  Kemeten,  in  the  Pfitsch  Valley, 
Tyrol.  The  foreign  locality  of  Abrollte  is  m  China,  and  the  Camatic,  where  it  is 
associated  with  corundum. 

Chesterfield,  Mass.,  afibrds  fine  specimens  of  this  mineral.  It  occurs  there  in  long 
slender  prisms,  with  white  sides  and  blue  central  line,  in  mica  slate,  which- contains 
also  garnet.  At  Litchfield,  Conn.,  it  occurs  in  large  roUed  masses,  and  is  associated 
with  corundum  and  massive  apatite.  It  is  also  abiandant  near  the  old  iron  fumace, 
two  miles  N.  E.  from  Chancellorville,  Spotsylvania  Co.,  Va.  Fibrolite  is  met  with 
in  prismatic  crystals,  from  one  to  two  inches  long,  at  Bellows  Falls,  Vt.,  imbedded 
in  gneiss;  at  Westfield  and  Lancaster,  Mass.:  near  Wilmington,  Delaware,  in  fine 
fibrous  cr3rstalIizations,  occasionally  approaching  to  bladed  lamellar ;  also  on  the 
Schuylkill  river,  back  of  the  Robin  Hood  tavem,  on  the  Ridee-road ;  and  on  the 
road  to  Coopcr's  Gap,  in  Rutberford  Co.,  N.  C.  A  black  vanety  occurs  in  North 
Carolina,  accompanied  by  crystals  of  Rutile.  Near  Philadelphia,  it  occurs  in  gneiss 
on  the  Springfield  road,  about  two  bundred  yards  from  the  Damley  bridge. 

Kyanite,  when  blue  and  transparent,  and  in  sufficiently  large  masses,  is  employed 
as  a  gern,  and  has  some  resemblance  to  sapphire. 

This  species  was  named  because  of  its  color,  from  kvom;,  bUu.  The  name,  sap- 
pare,  arose  from  a  mistake  by  Saussure,  in  reading  a  label  of  this  mineral,  on  which 
it  was  named  sapphire. 


WGERTHITE, 

375.  Has  been  observed  only  in  roUed  masses,  having  a  foliated 
crystalline  structure. 

H.=7-25.  Q.  above  3.  Lustre  similar  to  that  of  kyanite. 
Color  white.    Translucent. 
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It  «^^Mfttaiitm^  aeeording  to  Dr.  Hess,  (Pogg.  Ann.  xzi.  73,) 

SUica  40-08  4100 

Alomina  &3ö0  &3-63 

BAagneda  100  0*76 

Waler  4€3  4*63 

Peroxyd of  Iron  trace «=99-71.  —  =^02. 

Healed  in  a  glass  tobe  it  becomes  opaaue,  and  gives  ont  water.  It  diasolves  slowly 
with  boraz,  bat  nndergoes  no  perceMible  change  with  salt  of  pbosphorus.  Wben 
moistened  with  nitrate  of  cctelt,  and  strongly  heated.it  giyes  a  beautiful  dark-blne. 

Obs.  This  species  was  discovered  by  Mr.  Von  Wörth,  of  St.  Petersburgh,  and 
an  acconnt  of  it  published  by  Dr.  Hess.    It  has  been  considered  a  variety  of  kyanite. 


DIASPORE.    EnMEcivs  dissiuens. 
EaklaiCie  Distbene-Spar,  Bmd,    Dibydrat«  of  Aluminm,  Tk&m. 

376.  Primary  form :  according  to  Phillips,  an  acute  oblique 
rhomboidal  prism ;  P  :  M=71o  SCK,  P  :  T=78o  dCK,  M  :  T^ö^ ; 
accoiding  to  Mohs,  a  rhombic  prism  of  130^  may  be  obtained  by 
cleavage.    It  occurs  in  irregulär  lamellar  prisms. 

H.=6— 6-6.  G.-3-4324,  Haüy.  Lustre  vitreous,  brilliantly 
trolendent  on  cleavage  faces.  dolor  greenish-gray,  or  hair-brown. 
When  thin,  translucent — subtranslucent. 

It  contains.  according  to  Vanquelin  (Ann.  de  Chimie,  xlii.  113)  and  Children. 
(Ann.  Phü.  9d  ser.,  ir.  146,) 


Alomina 

80-0 

76-06 

Protozyd  of  Iron 

30 

T78 

Water 

lT3==100-3,  V. 

14-70=98-54,  C 

In  the  blowpipe  flame  it  decrepitates  with  violence,  and  sphts  into  numerous  scaly 
partieles,  which  fose  readily  with  borax  inio  a  colorless  glass.  According  to  Ber- 
zelios,  these  partieles,  aller  being  sli^htly  heated,  will  rest<H-e  the  blue  color  of  red- 
dened  Htmos  pnper.    Mr.  Children  did  not  succeed  in  obtaining  this  resnlt. 

O^s.  The  locali^  of  diaspore  was  for  a  long  time  nnknown.  Mr.  Fieldler  has 
lalely  reported  that  it  occurs  in  a  primary  limestone,  not  far  from  Ekatherinenborg, 
in  t£e  Biarmoibroch,  at  the  back  of  the  Koroibrod.  Ils  snperior  lostre  distingoishes 
it  from  K]ranite,  some  varieties  of  which  it  much  resembles. 

Diaqwre  is  so  named  from  its  action  ander  the  blowpipe,  from  jcavrcif«,  to  scaUer^ 


8ILLIMANITE.    Epouecius  Silumanukvs. 

B9m$m,  lour.  PUl.  Acad.  Nat.  8c.  III.  375.    AaMricaa  Joiim.«f  Seianee,  TTir.  la, 

377.  Primary  form :  a  rhombic  prism ;  whether  rirfit  or  ob- 
lique is  uncertam.  The  interfacial  angle  M  :  M,  varies  &om  110° 
to  98° ;  those  crjrstals  in  which  the  faces  M  are  smooth  and  piain, 
present  the  latter,  which  therefore  appears  to  be  the  correct  angle 
of  the  primary  rhombic  prism.  The  specimens  which  afford  a 
greater  angle,  are  lon^tudinally  striated,  thus  evincing  some  irreg- 
ularitjr  in  the  crystallization.  Cleavage  highly  perfect,  parallel  to 
the  longer  diagonal,  and  producing  brilliant  sunaces ;  parallel  to 


HYALINBA«  321 

M  indistinct.  The  ciystals  are  usually  very  long  and  siender ; 
often  curved,  parellel,  or  slightiy  divei^nt,  or  traversing  the 
gangue  in  various  directions. 

IL=7— 7-6.  G.=3-2— 3-238,  the  latter  the  result  of  the  aulhor's 
trials.  Lustre  vitreous,  inclining  to  pearly ;  hardly  shining  on 
M,  but  splendent  on  the  face  of  perfect  cleavage.  Parallel  to  P, 
vitreous,  inclining  to  resinous.  Strenk  white.  Color  hairbrown 
— grayish-brown.  Translucent.  Fracture  uneven,  parallel  to  P. 
Brittie.  The  long  crystals  are  detached  from  the  rock  entire,  with 
great  difficulty,  on  account  of  their  frangibility. 

It  contalns,  according  to  Bowen  and  Mnir, 


Silica 

42666 

38-670 

Alamina 

Min 

35106 

Zirconia 

18-510 

Oxyd  of  Iron 

1  999 

7-216 

Water 

0'510»99*386,  B. 

=99-502,  M 

These  analyses  are  apparently  qaite  unlike.  Bat  probably,  as  the  amoant  of  zir- 
conia and  alamina  in  Miiir's  analyses  eqaals  the  alamina  in  that  by  Mr.  Bowen,  the 
zirconia  is  incladed  by  Mr.  Bowen  with  the  alamina. 

Before  the  blowpipe,  both  p^  se,  and  with  borax  it  is  infasible.   ' 

Obs.  It  has  been  saggested  that  this  species  is  bat  a  variety  of  Bacholzite.  Fa- 
ture  ezaminations  may  possibly  j)rove  this  to  be  the  fact.  But  the  analyses  bereto- 
fore  made,  show  so  great  a  discrepancy,  that  it  woald  be  premature  to  unite  them  tili 
their  identity  has  b^n  pioved  by  farther  inyestigations.  Bacholzite  has  neyer  been 
obseryed  safficiently  cry.stallized  to  exhibit  the  similarity  or  dissimilarity  of  their 
crystallization.  They  diffei  considerably  in  hardness,  and  also  in  other  of  their 
physical  characters. 

Sillimanite  occors  in  siender  prisms,  thickly  traversing  qnartz,  in  a  vein  of  snetsf, 
at  ehester,  Conn.  It  was  named  by  Bowen,  in  honor  of  Prof.  B.  SiUiman,  of  YaU 
College. 


BÜCHOLZITE.    Epimecius  BacHOLZiANua. 

Bramiett  Bchweicicer'i  Joar.  ZZV.  189, 1810.     TImmm,  Koy.  TnuM.  XL  fB3.   Anbydrou  BM- 
catt  of  Alamina,  7%9«. 

378.  Imperfectly  crystalline  ;  structure  fibrous. 

H.=6 — 7.  G.=349.  Lusire  pearly  and  glistening.  Streak 
white.  Color  white,  or  gray.  inclining  to  yellow.  Thin  fraffments 
slightiy  translucent — subtranslucent.  Fracture  conchoidiu,  per- 
pendicular  to  the  fibres.    Brittie,  and  easily  frangible. 

It  contains,  according  to  Brandes  and  Thomson, 


TyroI. 
460 

vbesCor,  Psnii. 

Silica 

46-40 

Alumina 

50-0 

5293 

Potash 

15 

Oxyd  of  Iron 

3^5-100,  B. 

trace  =99-33,  T. 

Obs.  Bacholzite  was  orighially  obtalned  from  Fassa,  in  the  Tyrol.  It  has  since 
been  discoyered  at  ehester,  Pennsylvania,  on  the  Delaware.  Bacholzite  is  named 
aller  Bacholz,  a  celebrated  Gterman  chemist. 
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TÜBMALINE.    TnuuLci  KBoioouMin. 


379.  Primarj/  form :   an  obtuse  rhombohedron ;  R  :  R=133o 
26'.    Sccondary  forma :  fig.  110,  PI.  IL,  also  the  atmexed  figui«B : 


R  ;  6=156°  43',  R  :  a'=140°  40i',  e  :  6=155°  9', 
R  :  «=113^  17',  e  i  0=160°,  e  :  s=120°.  Crys- 
tals  often  h6mihedrally  modified,  or  havin^  dis- 
similar eztremities.  Cleavage  parallel  with  R 
and  e,  difficult.  Imperfect  crystalUzations :  co- 
lumnar,  of  various  sizes  of  colunins  ;  often  thin 
parallel,  or  divergent ;  sometimes  the  columnar 
particles  are  distmct,  at  others,  closely  aggre- 
gated  lato  a  compact  mass,  striated  extemaUy ; 
granulär  stmcture  rare. 

H.=7— 8.  G.=3076,  Haidinger  ;  3021,  a 
transparent  red  turmaline  from  Paris,  Maine, 
Shepard,  Lustre  vitreous.  Streak  white.    Color 

black,  brown,  blue,  green,  red,  and  rarely  white;  

sometimes  red  intemally,  and  green  extemaHy  ; 
again,  some  specimens  are  red  at  one  eztremity,  aiid  green,  blue, 
or  block,  at  the  other.  Occasionally  all  these  colors  appear  in  the 
Same  ciystal.  Transparent — opaque  ;  less  transparent,  viewed 
in  the  direction  of  the  aiis,  than  when  at  right  angles  with  it,  and 
often  exhibiting  different  tints  of  color  in  the  two  directions. 
Some  varieties  are  bluish,  viewed  parallel  to  the  vertical  axis,  and 
red,  perpendiculai  toit;  others  are  liver-brown  in  one  direction, 
and  reddish-brown  in  the  other.  Fraclure  subconchoidal — uneven. 
Brittle. 


HTALINBA. 

« 

The  difierent  coiond  tarmalines  contain,  according  to  Qmelin  and  A 

ifwedso: 

Blaek. 

Blaek. 

Oreen. 

R«d. 

R«d. 

Silica 

33048 

35-20 

40-30 

42-137 

3937 

Alomina 

38!£i5 

35-50 

40-50 

36-430 

44-00 

Lime 

0-857 

0-55 

— 

1200 

— > 

Protox.  Iron 

83-867 

17-86 

4-85 

^ 

.~. 

Magnesia 

— 

0^70 

— 

— 

— 

Potash 

— 

— . 

.. 

2-405 

1-29 

Soda 

3-175 

9^09 

— . 

._ 

_ 

Bqracic  Add 

1-890 

4-11 

110 

5-744 

418 

Uthia 

— > 

-— 

4-30 

2D43 

252 

Procox.  Blang. 

—~ 

0^43 

1-50 

6-320 

502 

Moisture 

— 

— 

3-GO 

1-313 

1-58 

323 


101-062,0.         96-44,0.        96-15,Arfwr.   97582,0.         9796,0. 

The  action  of  these  yarieties  before  tbe  blowpipe  is  quite  varions.  In  gene- 
ral,  tbey  more  or  less  intnmesce,  some  fusing  readilj.  particularly  those  which 
c(^tain  lime,  others  assoming  a  siaggy  appearance,  without  meiting,  while  olhers, 
especiaHy  ibe  red  variety,  are  not  actra  on  at  aU.  When  heated,  they  ezhibit  polar- 
ity,  the  moet  modified  eztremity  becoming  positive,  and  the  other  negative,  in  this 
particular  it  resembles  other  hemihedrally  modified  crystals.  At  a  certain  tempera- 
ture  it  loses  its  polarity,  bat  ezhibits  it  agaln  on  cooling.  Its  polarity  continues  with 
the  deerease  of  temperatoie,  until  it  reaches  32^  F. ;  a  continued  increase  of  cold  re- 
excites  the  electric  polarity,  though  with  reversed  poles.  If  the  excited  crys^  be 
broken,  each  part  ihus  produced  will  equally  possess  polaiity ;  and  even  in  the 
powdered  State,  it  retains  its  pyro-electricity. 

Obs.  The  difierent  colors  presented  by  this  species  have  given  rise  to  names  de- 
signating  these  varieties.  Blue  turmalines  have  been  termed  indicoliu,  from  their 
indigo-blue  color ;  red  tarmalines,  rubellüe ;  and  to  the  blaek,  the  name  schorl  was 
formerly  applied.  These  names  are,  however,  of  no  importance  in  the  present  stale 
of  the  science.  It  is  preferable  to  State  the  color,  than  call  them  by  a  name  which 
mighi  convey  the  idea  that  they  were  distinct  species. 

Tarmaline  is  usnally  found  in  granite,  gneiss,  or  mica  slate.  It  also  occurs  in  do- 
lomite  or  primitive  limestone.  Its  crystals  are  frequently  very  long,  and  pierce  the 
gangue  in  every  direction.  Occasionally  they  occur  short,  not  longer  than  broad, 
and  when  so,  they  are  perfectly  terminated  at  their  extremities. 

Black  tarmalines,  of  a  large  size,  occur  in  Oreenland,  at  Hörlberg,  near  Boden« 
mais,  in  Bavaria ;  at  Karinbricka,  in  Sweden ;  and  near  Bove^,  in  Devonshire, 
Small  brilliant  ciystals  are  met  with,  imbedded  in  decomposed  feldspar,  at  Andre- 
asberg, in  the  Hartz,  forming  the  variety  called  AphriziU.  Rubellite  occurs  in  a 
species  of  lithomarge,  near  Ekatherinenburg,  in  Siberia ;  pale  yellowish  brown  crys< 
tais  are  found  in  talc,  at  Windisch  Kappell,  in  Carinthia ;  white  specimens  come 
from  St.  Oothard  and  Siberia. 

In  the  United  States,  magnificent  specimens  of  red  and  green  turmalines  have  been 
found  at  Paris,  Maine.  Some  transparent  crystals  from  this  localitv  exceed  an  inch 
in  diameter,  and  present  a  clear  reo  color,  internally  surrounded  by  g^een ;  or  are 
red  at  one  extremity,  and  gieen  at  the  other.  Blue  and  pink  varieties,  most  com- 
monly  imbedded  in  lepidolite,  are  still  to  be  obtained  at  this  place.  Red  and  green 
turmalines  occur  also  at  Chesterfield,  Mass.,  in  a  narrow  vein  of  granite  traversing 
eneiss.  The  crystals  are  commonly  small  and  curved,  nearly  opaque,  and  exceedingly 
frangible.  Oreen  crystals  often  contain  distinct  prisms  of  a  red  color,  especially  when 
they  occur  in  smoky  qoartz.  Blue  turmalines  also  occur  at  this  locality.  These 
crystals  are  accompanied  by  albite.  At  Ooshen,  Mass.,  similar  varieties  occur,  and 
the  blue  turmaline  is  met  with  in  greater  perfection.  Very  perfect  crystals,  of  a 
dark  brown  color,  occur  imbedded  in  mica  slate,  at  Monroe,  Conn.  The  crjrstals 
are  commonly  I4  to  2  inches  long,  and  nearly  as  broad  \  and  uniformly  they  are  per- 
fectly terminated  at  the  two  extremities.  (See  fig.  1)  They  are  frequently  aggre- 
gated  in  compoimd  forms.  Haddam,  Conn.,  also  afibrds  fine  blaek  crystals,  and  oc- 
casionally some  of  quite  a  large  size.  They  are  profhsely  mingled  in  a  mica  slate, 
and  associated  with  anthophyllite  and  homblende.  A  cinnamon-brown  variety  la 
met  with  at  Gtouvemeur,  N.  V.,  imbedded  in  quartz,  and  also  associated  with  scapo- 
lite,  apatite,  and  sphene,  in  granulär  limestone.  '  These  crystals  are  often  very  hienly 
modified;  they  occasionally  ezhibit  the  fiices  of  a  smlene  dodecahedron,  in  adduion 
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to  the  tenninal  jplaaes  R  and  e.  SimlUr  specimens  oecur  at  Gre&yUlei  Lower  Can- 
ada ;  also  at  Newton,  N.  J.,  associated  with  corondum,  spinel,  and  rutüe ;  and  at 
Kinasbridge,  N.  Y.,  and  Carlisle,  Mass.,  with  samet. 

The  red  turmaline,  when  transparent,  and  free  from  cracks  and  fissores,  admits 
of  a  bigh  polish,  and  forms  a  most  beautiful  and  costly  gem.  A  specimen  firom  Si- 
beiia,  presented  to  Mr.  GrenvUle  by  the  king  of  Ava,  and  now  in  the  British  mu- 
senm,  was  valued  at  £600  Sterling.  The  yellow  turmaline,  from  Ceylon,  is  bat  Utile 
inferior  to  the  real  topaz,  and  is  ofcen  sold  for  this  gem.  The  green  specimena, 
when  transparent  and  firm,  are  also  highlv  esteemed,  but  commoaly  the  tint  of  cdor 
is,  for  the  most  part,  dingy.  Paris,  Me.,  has  afibrded  splendid  gems  of  both  green 
and  red.  The  siberian  red  turmaline,  cut  en  cabochon^  exhibits  a  milk- white  cha- 
toyaut  lustre. 

It  has  been  supposed  that  turmaline  was  known  to  the  ancients  under  the  name 
of  lyncuriwm,  (Xw^c'^pioy,)  which  is  described  as  having  electrical  properties.  This 
name,  however,  was  more  probably  applied  to  some  variety  of  amber.  which  was 
so  called  from  its  supposed  origin  from  the  nrine  of  the  lynz.  The  identity  of  the 
red  turmaline  with  the  hjracinu  of  the  Qreeks,  is  more  probable.  The  other  vari- 
eiies  were  either  unknown,  or  possibly  connected  under  a  common  name  with  other 
apecies  of  the  same  color.  The  turmaline  received  no  attention  from  the  modems 
tili  Lemery,  in  the  year  1717,  pnblished  his  discoveries.  The  word  turmaline  is  a 
cormption  of  the  name  for  this  mineral  at  Ceylon,  whence  it  was  first  brought  into 
Europe.  It  has  been  gallicised  into  UmrwuUtne ;  the  original  word  does  not  con- 
tain  tne  p.  The  name  schorl^  which  has  been  applied  to  the  black  turmalines,  and 
alao  9ome  other  mineral  species,  is  reported  to  have  been  derived  from  Schorlaw, 
the  name  of  a  village  in  »azony,  which  afibrded  ^cimens  of  this  variety. 


BERYL.    Bertllüs  hexagonüs. 
KbombolMdri]  EnermU,  M.    Berjrl.    Aquamarine.    Smaragd.    Emarande,  M,   Baaaltai  HtnlM« 

380.  Primary  form :  a  hexagonal  prism.  Secondary  forms : 
fig.  125,  PI.  II.,  aUo  the  annexed  figure;  M :  a= 
119053',  P:a=150o6'.  M :  a''=l39o  P,  P:a''= 
130O  59^,  P :  a'=163^  3',  M :  c=l50o.  Cleavage 
parallel  with  P;  indistinct  parallel  with  M.  Imr 
perfect  crystcUlizaiions :  rarely  coarse  colum- 
nar ;  occasionally  large  granulär.  If 

H.=7-6— 8.  6.^2732,  Haidinger,  emerald 
variety ;  2-678,  an  apple-green  variety.  Lustre 
vitreous;  sometimes  resinous.  Slreak  white. 
Color  green,  passing  into  light-blue,  impure  yellow,  and  white.  The 
brietest  of  these  colors  is  emerald-green.  Transparent — subtrans- 
lucent.    Practure  conchoidal,  uneven.    Brittle. 


It  contains,  according  to  Klaproth  (Beitrage  iii.  219  and  996)  and  Berzelius,  ( Af- 
handlingar,  iy.  199,) 

Emerald.  BeiyL  From  Bmddbo. 

6850  66-45  68*35 

1575  16-75  17-60 

12  50  15  50  1313 

030  —  — 

100  0-60  0-72 

—  0-27 

125--99  30,  K.  —  -99-30,  K.       — —100^07,  B. 


SUica 

Alumina 

Glucina 

Oxyd  of  Chromium 

Peroiyd  of  Iron 

Oxyd  of  Coluxnbium 

Lime 


TransptrtBt  varietiei  become  douded  before  the  blowpipe;  at  a  high  temperature 
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the  edgcs  tat  ronnded,  aftd  Ultimately  a  ▼esicnkr  seoria  Is  formed.    A  tnnsparent 
colorless  elass  isobtained  with  borax. 

Obs,  ämerald  and  beryl  are  varieües  of  the  same  species,  and  are  distingiushed 
merely  l^  their  color;  the  former  inclnding  the  rieh  green  transparent  roecimens, 
the  latter  those  of  ocher  colors.  The  finest  specünens  of  emerald  are  fonnd  in  a  yein 
of  dolomite,  which  traverses  a  hombiende  rock  at  Moso,  near  Santa  Fd  de  Bogota, 
in  Grenada.  A  perfect  bexagonal  crjrsial  from  this  locality,  two  inches  long,  and 
abont  an  lach  in  diameter,  ia  in  the  cabinet  <^  the  Doke  of  Devonshire.  It  weighs 
8  OS.  18  dwts..  and  thongh  containing  munerous  flaws,  and  therefore  bat  partially  fit 
for  jewelry,  has  been  valaed  at  150  guineas.  A  more  splendid  apecimen,  thongk 
somewhat  smaller,  it  weighing  bnt  6  oz.,  is  in  the  possession  of  Mr.  Hope,  of  London. 
It  eo8t  ißSOO.  Monnt  Zalora,  in  Upper  Egypt,  aSotäa  a  less  distinct  varidy,  and  was 
the  only  locality  which  was  known  to  the  ancients.    Other  localities  are  Canjargiim, 


the  term  aqua-marine.  This  variety  has  been  found  in  Siberia,  Hindostan,  and  Bnu 
zil.  In  Siberia,  they  occnr  in  the  granite  district  of  Nertschinsk,  and  in  the  Uralian 
and  Atai  ranges  of  Siberia.  They  have  been  obtained  ezceeding  a  foot  in  length ; 
they  are  commonly  yery  deeply  striated  longitudinally.  The  most  splendid  speci- 
men  of  this  variety,  of  which  we  have  any  acconnt,  belongs  to  Don  Pedro.  It  ap- 
proaches  in  size,  and  also  form,  the  head  of  a  calf^  and  exhibits  a  crystalline 
stractore  only  on  one  side:  the  rest  is  waterwom.  It  weighs  335  onnces  troy, 
or  more  than  184  pounds.  The  specimen  is  perfectly  transparent,  and  withont  a 
üaw ;  its  color  is  a  fine  pale  bottle-ereen.  Less  clear  cryatals  of  beryl  occur  at  the 
Mome  Monntains,  England,  county  I>own ;  at  Caimgonun,  in  Aberdeenshire ;  at  Li- 
moges,  in  France;  Finbo  and  Broddbo,  in  Sweden}  Bodenmais  and  Rabenstein,  in 
Bavaria,  and  elsewhere. 

The  United  States  haye  afforded  some  magnificent  speeimens  of  beryl ;  they  are 
remarkable,  however,  only  for  their  sise.  The  largest  has  been  fonnd  at  Acwoith, 
New  Hampshire,  abont  fifteen  miles  from  Bellows  Falls,  where  the  beryls  occnr  Ia 
an  extensive  vein  of  granite,  traveising  gneiss.  It  measured  4  feet  in  length,  and  5| 
inches  across  its  lateral  faces,  and  was  therefore  11  inches  in  diameter.  Its  color  was 
a  bluish-green,  excepting  a  foot  at  one  extremity,  where  it  passed  into  a  dull  green 
and  yellow.  Its  weight  was  abont  340  Ibs.  This  locality  aflords  smaller  beryls  in 
great  perfection ;  they  are  nsnally  of  a  pale  yellow  color;  rarely  a  deep  honey  or  waz 
yellow.  Small  regulär  ciystals  of  beryl  occnr  also  at  Bowdoinham  and  Topham, 
Me.,  in  veins  of  granhic  granite;  their  color  is  a  pale  green,  or  yellowish- white;  also 
at  Georgetown,  Parker's  Island,  at  the  mouth  of  Kennebec  river,  associated  with 
black  turmaline.    It  also  occnrs  at  Gcshen  and  Ghesterfield,  Mass.,  in  irregnlar 


at  the  former  place,  yellow  and  yellowish-green  colon,  and  seldom  regulär  forma ; 
they  often  contain  imbedded  crysms  of  chrysoberyl  and  Colombite. 

The  emerald  is  snpposed  to  aerive  its  color  from  the  presence  of  a  minute  quantity 
of  oxyd  of  chrome,  and  beryl  from  a  portion  of  ozyd  of  iron.  This  speeies  aifords 
some  of  the  most  splendid  omameuts  to  the  cabinet  of  the  mineralogist,  and  in 
of  its  yarieties  is  among  the  riebest  of  gems. 


EUCLASE.    Bkbtlli»  aHOMsoiDsus. 
Fifmatie  EmaraM,  Jtf.    Enclai,  IT.   EnelMe,  J7. 

381.  Primary  form :  a  rirfit  rhomboidal  prism ;  M :  T=130^ 
5(y.     CUavctge  perfect  parallel  to  M  and  T. 

H.=7'6.  Q.=2-907,  Lowrey ;  3-098,  Haidinger.  Ijustre  vitreous. 
Streak  white.  Cdor  pale  mountain  green,  passing  into  blue  and 
white.  Transparent ;  occasionally  labtriiispareint  Pradurt  eon- 
choidal.    Yery  brittle  and  fragile. 
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According  lo  Bcnelin*,  (Kotig.  Tet.  Acad.  Hutdl.  1819,  p.  136.)  il  eoilalB* 

Sillca  43-33 

Alumiiu  30-M 

Olueliui  2118 

Perozrd  of  Iitm  3-33 

F«n»yd  of  Tin  O-TO-SS-ia 

BtTongly  heucd  in  Üw  Uowpipe  tarnt,  ft  inromesces  and  becomes  white ;  abo  meltt 

inloa  white  aumel,if  Ibe  tempetWure  is  Mill  rarther  Increased.    Itbccomes  electiie 

br  ftictioo,  and  rMalw  tlils  propen;  tot  xvenl  honn,  wben  once  eicilcd.    Il  ez- 

hibtti  doable  renacüoa. 

Ob«.  Bnclue  was  orirlnaily  broaghl  fhim  Pem ;  it  has  since  been  oblained  in  Ihe 
miniDe  dldrid  of  Villa  Rica,  in  Brtzli.  Il  is  said  to  occdt  in  chloriic  slaie,  rrsilog 
on  s)uia3(one.  It  generajly  pcMMwnana^reeableandanifonn  cirior,  and  will  receive 
a  high  poliish;  bat  it  Is  Dselrss  aa  an  ornamental  stone,  on  aecoant  of  ils  extreme  Tra- 
gililj.    This  propei^  indaced  Haüj  to  give  it  Ihe  Dane  it  bean,  üom  n,  auüy,  and 

PHKNACITE.    BuTLLDs 


382.  Primary  form :  an  obtuse  rhombohedron ;  R  :  11=115"  26', 
according  to  NordenskiÖld ;  116'^  40',  according  to  Beirich.  Se- 
eondary  forma :  figs.  109  and  111,  PI.  II. ;  also  the  two  combined. 
Cleavage,  according  to  Beirich,  parallel  to  the  primary  faces. 

R=8.  G.=2-969.  Luslre  vilreous.  Colorless ;  also  bright 
wine-yellow,  inclining  to  red.  Transparent— ^paque.  FractHT« 
similar  to  that  of  quartz. 

HanwaU  obtalned  for  ils  eonstitation,  Silica  5514,  Glncina  44-47^^99'GI,  with  a 
tnce  of  inagDesla  and  alumina.  It  remaina  nnaltered  before  tbe  bJowpipe,  iirr  », 
tmt  wllh  bonz  ftwe»  inio  a  ttauspareni  glas*.  With  carbonate  of  soda  it  affords  a 
white  enameL 

Om.  It  occvn  with  emerald,  imbedded  in  mica  slale,  in  Perm,  85  wersis  from 
CalheriDenbon ;  abo  accranpanied  \>y  qD&ni,  in  the  brown  ore  of  Fraraont.  Ii  waa 
named  by  NoriMiMldöM,  itr  discoverer,  ftom  fM{,  a  dcetivr,  in  «Ilusion  lo  lis  having 
been  miiaken  for  quam. 


CHRYSOBERYL.     Sippbwos  ■. 
FrlMUteCorasdnn,  X.    CrmiipbaiH,  IT.   KriBberlll,  IT, 

383.  Primarjf  form :  a  rigbt  lectangular  prism.    Secondary 
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fi :  e=120o  7/^  g .  g  (adjacent  planes)  ^llO^  46^,  fi :  c=126o  »(y, 
a :  a  (adjacent  planes)  =139o  63',  a  :  6=133°  ».  Cteavage  parallel 
to  M ;  l6ss  distinct  parallel  to  m*  Compound  crystals :  fig.  3 ; 
composition  of  the  second  kind,  as  explained  in  §}  76,  77. 

H.=8*6.  G.=3-5— 3-8 ;  3-697,  specünen  from  Haddam,  Conn. ; 
3-733,  from  Brazil.  Lustre  vitreous.  Streak  white.  Color  as- 
paragus-green,  j^ass-green,  passing;  into  greenish-white,  and  yd- 
lowish-green.  Transparent — transTucent.  It  sometimes  presents  a 
blnish  opalescence  intemally.     Fracture  concboidal,  uneven. 

It  contains,  aecording  to  Seybert  (Silliman's  Am.  Journal,  viii.  109)  and  Thom- 
son, (Min.  1.  401,) 

Alomina 

Glacina 

SiUca 

Proloxyd  of  Iron 

Oxyd  of  Tilanium 

Moisture 


Haddaa. 

Brasil. 

Brasil. 

73  60 

68-666 

76752 

15-80 

16000 

17791 

400 

5999 

3-38 

4-733 

4-494 

100 

2-666 

0-40 

0-666 

Yolatile  Matter 

a480 

9818,  S. 


98-730,  S. 


99  517,  T. 


It  is  unaltered  by  tbe  blowpipc,  per  «,  and  with  soda  the  snrface  is  merely  rendered 
dull.    It  fuses  with  great  dimculty,  wben  mixed  with  borax,  or  salt  of  phosphonis. 

Obs.  Clirysoberyi  occiirs  in  Brazil,  and  also  Ceylon,  in  rolled  pebbies,  m  the  al- 
luvial deposits  of  rivers.  At  Haddam,  Conn.,  it  occurs  crystallized,  in  granite  tra- 
versing  gneiss,  and  is  associated  with  turmaline,  gamet,  beryl,  antomolite,  and  Co- 
lumbite.  It  is  found  also  in  the  same  rock  at  Greenfield,  near  Saratoga,  rf.  Y.,  ae- 
companied  by  turmaline,  gamet,  and  apatite. 

When  tran^rent  and  free  from  flaws,  and  of  sufficient  size,  chrysoberyl  is  cot 
with  facets,  and  forms  a  beautiful  yellow  gem.  If  opalescent,  it  is  usually  cut  ci» 
cabochon.  Chrysoberyl  signifies  golden  beryl^  ixP^^^y  golden^  (^4^«XX«(,  beryl^)  and  was 
so  named  in  almsion  to  its  color.  The  same  name  was  eraployed  by  the  ancients  for 
a  different  mineral,  which  possibly  was  Chrysoprase.  The  name  Cymophane^  from 
ffOfia,  wavcy  and  ^ivm,  to  appear^  was  applied  to  this  species  on  account  of  the  pecu- 
liar  opalescence  it  sometimes  exhibits. 


SPUSEL,    Sapprirüs  octahedra. 

Doderahedral  Conindom,  M.  and  J,     Ceylanlte.   Ptoonatte.    Splnelle  Raby.    Bala«  Buhy.    AI- 
mandia«  Riiby.    RubiceJIe.  Candite,  JffMtmmi.    Zailaolt,  FF,   Alumin«  Maf  n^al^  or  Sptnallä,  M. 

384.  Primary  form :  the  regulär  octahe- 
dron.  Secondary  forms  :  PI.  I.  figs.  3,  7, 
9,  3+9,  17,  21,  and  3+9+17,  as  in  the  mar- 

final  figure,  which  represents  a  crystal  from 
[amburgh,  N.  J.  Cleavage  parallel  to  A, 
though  obtained  with  difficulty.  Compound 
crystals :  fig.  128,  PI.  II. ;  composition  par- 
allel with  a  face  of  the  octahedron. 

H.=8.  G.  (according  to  Haidir^r)  =3-523, 
of  a  red  transparent  variety ;  3-676,  of  a  black  opaque  variety  called 

Ceylanite.     Lustre  vitreous;    splendent ^nearly  dull.      Streak 

white.     Color  red  of  various  shades,  passing  into  blue,  green,  yel- 
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low,  biown,  and  hlack ;  occaaionally  almost  white.    Transparent 
^^nearly  opaque.    Frcicture  conchoidal. 

It  cantains,  according  to  BerzeliuSi  Tbomaon,  AMch,  and  DescotUs, 


DarknMn 

Blick  rrooi 

Btae. 

fkoB  U.  8. 

U.  8.                     Rpd. 

PleonMte. 

6*45 

5-G90 

5-606                  3<tt 

f& 

73-85 

73-306 

i  11-788                69-01 

68 

14-63 

13-633 

17-868                96-31 

13 

4-96 

7-490 

10-564                  0-71 

16 

trace 

9-804                   — 

— 

— 

• 

^{?Ä}^-^« 

— 

SiUca 
Ainniina 
Magnesia 
Procox.  Iron 
Lime 

Water 


96-59,  Ben.    99*980,  Th.     99*600,  Th.        99*05,  Ab.       98,  D. 

Before  the  blowpipe,  per  se,  it  is  infusible ;  bat  the  red  varieties  change  to  brown, 
and  eyen  black  and  opaque  as  the  temperature  increases,  and  on  cooling  become 
flrst  green,  and  then  nearl^  colorless,  and  at  last  reassome  their  red  color.  It  fuses 
with  difficulty  mingled  with  borax,  bnt  somewhat  more  readily  with  salt  of  phos- 
plM>rQ8.  The  black  varieties  yield  a  deep  green  globale  owing  to  the  large  amount 
of  iron  it  contains. 

Om.  The  specimens  of  this  speeies  have  been  denominated,  according  to  their 
colors,  as  follows:  pUonaste  has  been  applied  to  the  black  varieties ;  spineUe  ruby  to 
the  tcturiet  colored ;  balas  rmby  to  the  rose-red:  mbiceUe  to  the  yellow  or  orange-red ; 
and  almandme  rukff  to  the  violet  colored.  The  orUnUU  rubf  belongs  to  the  species 
•umhire. 

fi^inel  occars  imbedded  in  granulär  limestone,  and  with  calcareous  spar  in  ser- 
penttae  and  gneiss.  It  also  occupies  the  cavities  of  volcanic  rocks.  In  Ceylon, 
oiam,  and  other  eastem  countries,  it  occurs,  of  beautiful  colors,  in  rolled  pebUes  in 
tha  Channel  of  rivers.  The  pleonaste  variety  is  fonnd  at  Candv,  in  Ceylon,  and 
hmce  was  called  CandUe,  by  Bonmon.  At  AJcer,  in  Sudermannland,  Sweden,  it  is 
.  found  of  a  pale  blue  and  pearl-gray  color,  in  primitive  limestone.  Small  black  crystals 
of  ^lendent  lustre  oecur  at  Yesuviua,  in  the  ancient  scoria  of  Mount  Somma,  asso- 
eiated  with  mica  and  idocrase;  also  imbedded  in  compact  Gehlenite,  at  Monzoni,  in 
the  Fassathal. 

Amity,  N.  Y.,  afibrds  magnificent  specimens  of  black  spinel.  They  occur  there 
with  calcareous  «sar  and  Crichtonite  in  sepentine,  often  lining  the  sides  of  par- 
tial  veins.  CrystaJs  are  occasinnally  found  sixteen  inches  in  diameter ;  twins  are 
of  frequent  occurrence.  The  same  neighborhood  affords  an  abundance  of  smaüer 
crystals  of  various  shades  of  green,  black,  red,  and  brown,  imbedded  in  granu- 
lär liraestone  with  Brucite,  homblende,  and  pvrozene.  At  Hamburg,  N.  J.,  it  oc- 
curs in  calcareous  spar  and  quartaL  associated  with  scapolite,  in  cr3rstals  of  rieh 
shades  of  blue  and  green :  thev  are  frequently  transparent.  Newtown,  N.  J.,  affords 
pearl  gray  crystals,  imbedded  in  limestone  with  blue  corundum,  turmaline,  and  ru- 
tile.  Black  cr3rstals  have  been  obtaincd  at  Monroe,  N.  Y..  and  men,  blue,  and  oc- 
caaionally red  varieties,  at  Bolton,  Boxboroagh,  and  littleton,  Mass.,  imbedded  in 
primitive  limestone. 

The  fine  colored  spineis,  when  of  large  slze,  are  highly  esteemed  as  gems. 


AUTOMOLITE.    Sappb»U8  fitrroMA. 
Octab«dra]  Oonrodim,  Jf,  «ad  J,   fiUümit«,  L,   SplMll«  ZlacMn,   B. 

386.  Primary  form :  the  regulär  octahedron.  Secondary 
form :  fig.  21,  Fl.  1.  Cleavagt  parallel  with  the  primary  planes 
perfect.     Compound  crystals  similar  to  äg.  129,  PL  II. 

H.=7*5-^.  G.=4*261,  Ekd>en[;  often  contains  galena  inter- 
spersed,  and  then  gives  a  higher  specific  gravity.  Lustre  vitreous, 
inclining  to  resinous ;  comroonly  rather  miU.  Streak  white.  Color 
dark  green,  or  black.    Subtranslucent — opaque. 
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It  contAinii.  according  to  Ekeberg,  (Afhand.  i.  84,)  and  Abich,  (Poggendorfs  An- 
naien,  xxU.  33*2,) 

Fablun. 

3-84 
6514 

5-35 
30*02 

S-d&^lOO-lO,  A. 


SiUca 
Alumina 
Magnesia 
Oxyd  of  Zinc 


4-75 
6000 

94-96 


Protoxyd  of  Iron       d-SS—Oe-QS,  E. 


U.S. 

5709 

9-99 
34-80 

4-55»99*88,  A. 


From  Abich's  aiialvsis  it  may  be  inferred,  that  automolite  is  composed  of  foor 
aioms  of  alumina,  and  one  of  oxyd  of  zinc. 

It  is  infusibie,  per  se,  before  the  blowpipe,  and  nearly  so  wiih  borax  or  salt  of  phos- 
^orus.  With  soda  it  melts  imperfectiy  into  a  dark  colored  scoria,  whicb,  when 
nised  again  witb  the  same  reagent,  deposits  on  the  cliarcoal  a  rins  of  oxyd  of  zinc. 

Oas.  It  occurs  in  talcose  slate,  at  tne  mines  of  Nafversberg  and  Eric  Matts,  near 
Fahlun,  in  Sweden,  and  is  associated  with  galena,  blende,  gamet,  Gadollniie,  Slc, 
At  Haddam,  Conn.,  it  is  associated  with  chrysoberyl,  beryl,  gamet,  and  Columbite. 
This  species  was  discoyered  by  the  celebrated  Swedish  chemist,  Qahn,  and  was 
named  in  conseqnence  Qahnite.  It  has  since  been  denominnted  automolite  by  Haüy, 
from  ««ro/iAAsf,  a  desertetf  in  allusion  to  the  presence  of  oxyd  of  zinc  in  this  mineral, 
whtch  has  no  resemblance  to  an  ore. 

DYSLTJITR    SAPPHmus  infusil». 

386,  Primary  form:  the  regulär  octahedron.  Secondary  form: 
fig.  9.  PL  I.  Cleavage  rather  imperfect  parallel  with  the  primary 
faces.    Surface  rough. 

H.=7-5 — 8.  G.=4-561.  Lustre  vitreous,  inclining  to  resinous. 
Streak  paler  than  the  color.  Color  yellowish-brown  or  grayish- 
brown.    Subtranslucent— opaque.     Fracture  conchoidal. 

Its  conslituents,  according  to  Thomson,  (Min.  i.  991,)  are  Alumina  30-490,  Oxyd 
of  Zinc  16*8,  Peroxyd  of  Iron  41934,  Protoxyd  of  Manganese  7'6,  Silica  9*966,  Mojls- 
ture  0'4=100-19. 

It  assumes  a  red  color  before  the  blowpipe,  which  it  loses  on  cooling  withont  any 
change  from  its  original  appearance.  It  dissolves  slowly  in  borax,  and  not  at  all  in 
carbonate  of  soda  or  salt  of  phosphoros.  The  bead  obtained  with  borax  has  a  deep 
gftmet  red  color,  and  is  transparent. 

Obs.  It  occurs  in  small  quantity  at  Sterling,  N.  J.,  disseminated  through  lamina- 
ted  calcareous  spar,  and  associated  with  Franklinite  and  Troostite. 


SAPPHIRE.    SAPpmaus  bhoicbohedra. 

ftlMmbohedral  Conrndam,  M.  Conmduin.  Emery.  Orienul  Amrthytt.  Orlenul  Top«s,  Ruby, 
Imerald,  AmethjnL  Adnmantine  Spar.  Salenutein.  Sehniirgel.  Korand.  DemanüipaÜJ.  T«Mtte. 
OoffiMlon.    Asteria,  of  Plimg. 

387.  Primary  form :  an  acute  rhombohedron ;  R :  R=86®  6^. 
Secondary  form :  R:c=136o67'.  R:a=154oiJ', 
a :  o=118o  51^  o :  c=l51o  9^.  Cleavage  parallel 
with  a,  in  some  varieties,  perfect,  bat  mterrupted 
by  conchoidal  fracture  ;  imperfect  commonly  in  the 
blue  variety.  Imperfect  crystallizations :  in  lay- 
ers  parallel  to  R,  jorequent ;  granulär,  often  impal- 
palpable. 

H.=9.  G.=3-909— 3-979.  LMStre  vitreous ;  in 
some  specimens  inclining  to  pearly  on  the  plane  a. 
Streak  white.     Color  blue,  red,  yellow,  brown, 
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ay,  and  nearly  white.  The  transparent  blue  varieties  possess  the 
ignest  specific  gravity,  and  the  red  the  least.  Several  varieties, 
when  cut  en  cabochon,  in  a  direction  perpendicular  to  the  axis  of 
the  prism,  exhibits  a  bright  opalescent  star  of  six  rays,  correspond- 
ing  to  the  hexagonai  form  of  the  crystal.  Transparent — translu- 
cent.  Practure  conchoidal,  uneven.  When  compact,  exceedingly 
tough. 

tt  is  composed  of  pure  Alumina,  according  to  Miiir.  The  dlica  that  difierent 
Imal3rses  have  appeared  to  detect  in  it,  bas  probably  been  derived  from  the  mortar  in 
wbich  the  minersu  was  abraded.  It  js  unaltered  in  the  blowpipe  flame,  both  per  se  and 
with  soda ;  it  fuses  entirely  with  borax,  though  with  great  difficoltv ;  and  also  if 
pulverized  with  salt  of  phosphorus.  It  is  not  attacked  by  acids.  Friction  excites 
electriciiy,  and  in  the  polished  specimens  the  electrical  attractlon  continues  for  a 
considerable  length  of  time. 

Obs.  The  species  sapphire  includes  cornndum  and  emenr,  in  addition  to  the  finely 
colored  varieties  that  have  alwa^s  bome  this  name.  Comndam  inclndes  the  gray  and 
darker  colored  opaque  crystaliized  specimens ;  emery,  all  massive  varieties.  The 
red  ijapphire  is  sometimes  called  the  OrieiUal  riJ>y;  the  ytXiam^lopaz;  the  g^^een,  etn- 
erald ;  violet,  ameikyst ;  and  hair-brown,  adamanline  $par, 

Sapphire  is  principally  foond  in  tiie  beds  of  nvers,  either  in  modified  hex- 
agonai prisms,  or  in  rolled  masses,  and  is  accompanied  by  grains  of  magnetic  iron 
ore,  anu  several  species  of  gems.  Cornndum  occurs  in  crystals,  in  a  rock  composed, 
according  to  Boomon,  of  feldspar,  fibrolite,  and  several  species  of  gems ;  also  in  do- 
lomite  and  magnetic  iron  ore.  Adamantine  spar  occurs  in  a  kind  of  granite,  con- 
taining  no  quartz,  associated  with  magnetic  iron  ore,  and  the  fibrolite  variety  of  ky- 
anlte.    Emery  occurs  in  talcose  slate. 

The  finest  ruby  sapphires  occur  in  the  Capelan  mountains,  near  S^rrian,  a  city 
of  Pegu,  in  the  kingdom  of  Ava ;  smaller  individuals  occur  near  Biliin  and  Mero- 
witz,  in  Bohemia,  and  in  ihe  sand  of  the  Expaillie  river,  in  Auvergne.  Blue  sap- 
phires are  brought  from  Ceylon ;  this  variely  was  called  Salamstein  by  Werner. 
Corundum  occurs  in  ihe  Camatic,  on  the  Malabar  coast,  in  the  territories  of  Ava, 
and  elsewhere,  in  the  East  Indies;  also  near  Canton,  China.  At  St.  Gk>thard  it  oc- 
curs of  a  red  or  blue  tin^e  in  dolomite,  and  near  Morzo,  in  Piemont,  in  white  com- 
pact feldspar.  Adamantine  spar  is  met  -With  in  laree  coarse  hexagonai  pyramids  on 
the  Malabar  coast.  Emerv  is  found  in  large  boulders  near  Smjrma,  also  at  Naxos, 
and  several  of  the  Grecian  Islands.  It  occurs  in  talcose  slate,  at  Ochsenkopf 
near  Schneeberg,  in  Saxony.  Iis  color  at  this  locality  is  a  dark  blue,  or  black,  ana 
it»  appearance  is  nearlv  that  of  fine  grained  basalt.  A  fine  blue  variety  of  sapphire 
occurs  at  Newtown,  N.  J.,  in  an  amregate  composed  of  hornblende,  mica,  felaspar. 
turmaline,  iron  pyrites,  talc,  and  calcareous  spar,  the  whole  of  which  is  connected 
with  an  extensive  bed  of  primitive  limestone.  It  is  found  more  abundantly  in  de- 
tached  boulders  in  the  soil,  between  two  small  limestone  ridges.  The  crystals  are 
often  several  inches  long,  but  do  not  present  an  extemal  regulariiy  of  form.  Well 
defined  crystals  of  a  bluish  and  pink  color  are  found  in  a  similar  Situation  at  Warwick, 
N.  Y.,  where  they  occasionally  occupy  the  cavities  of  large  crvstals  of  spinel.  Pale 
blue  crystals  are  met  with  at  West  Farms,  Conn.,  near  Litchfield,  associated  with 
kyanite.    Isolated  crystals  have  been  found  imbedded  in  the  soil  in  North  Carolina. 

The  red  sapphire  is  much  more  highly  esieemed  than  ihe  other  varieties  of  this 
species.  A  crystal  weighing  four  carats,  perfect  in  transparency  and  color,  has 
been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldom  exceed 
a  half  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of 
the  scalene  dodecanedron,  and  "  de  la  longueur  du  petit  doigt,"  with  a  diameter  of 
about  an  inch,  are  said  to  be  in  the  possessiou  of  the  king  of  Arracan. 

Blue  sapphires  occur  of  much  larger  size.  According  to  Allan,  Sir  Abram  Hume 
possesses  a  distinct  crjrstal,  which  is  three  inches  in  length ;  and  in  Mr.  Hope's  col- 
lection  of  precious  stones  there  is  one  crystal,  formerly  the  property  of  the  Jardin  des 
Planies,  for  which  he  gave  the  value  of  £3000  Sterling.  T^e  sapphire  admits  of 
the  highest  degrees  of  lustre.  It  is  cut  by  means  of  diamond  dust,  and  polished  on 
copper  or  lead  wheels  with  the  powder  of  emery,  the  massive  variety  of  tnis  species. 
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Pnlverized  emery  is  venr  «xtensively  employed  for  cutting  and  polishing  genM  and 
süicious  stones,  and  also  lor  grinding  and  burnishing  metallic  wares. 

The  Word  sappkire  i»  derived  fh>m  tbe  Greek,  murftMH,  the  name  of  ablne  stone, 
highly  valued  by  the  ancienis.  From  the  descriptions  of  it,  it  does  not  appear  to  have 
been  the  sapphire  of  the  present  day,  bat  the  lapis  lazali,  which  more  nearly  agrees 
with  the  character  given  it  by  Theophrastus,  PUny,  Isidoms,  and  others.  Tjie  Utter 
remark»,  "  Sapphims  coeruleas  est  cum  purpara,  habens  pulveres  aureos  sparsos," 
panicles  of  iron  pyrites,  which  are  very  frequently  disseminated  through  lapis  laznli, 
naying  been  mistaken  for  gold.    Conmdom  is  a  word  of  Asiatic  ongin. 


SAPPHIRINE. 

388.  In  small  foliated  grains.  H.s=7— 6.  Q.--3*4382,  Stromeyer.  Lustn  yitreoi». 
Color  pale  blue,  or  green.    Translucent.    FVacture  snbconchoidal. 

It  contains,  acconling  to  Stromeyer,  Silica  14*507,  Alamina  63' 106,  Magnesia 
16*848,  Lime  0*379,  Protoxyd  of  Iron  3*9^,  Protoxyd  of  Manganese  0*589,  Loss  br 
ignition  0-49d»:99'784.  Before  the  blowpipe,  both  per  se  and  with  borax,  ii  is  infutt- 
ble ;  it  is  not  altered  by  a  strong  red  heat. 

Obs.  It  is  associated  with  mica  and  fibroos  brown  anthophyllite,  at  Fiskenaes,  in 
Greenland,  where  it  was  discovered  by  Gi^stek6.  It  was  distinguished  from  sap- 
phire, which  it  somewbAt  resembles,  by  Stromeyer. 


DIAMOND.    Adamas  octabedrüs. 
Oeuhedral  Diamond,  Jtf.    AdamanL    Demant,  W.    Diamaat,  L,  and  H,    *Aiäftmt. 


389.    Primary  form:    the  regulär   octahedron. 
forms :   figs.  3,  5,  6,  7,  8,  9,  20,  41,  PL  I. 
The  faces  are  very  often  curved,  as  in  the 
marginal  figure,  which  is  the  trigonal  he- 
mi-trisoctahedron  represented  with  straight 
edges  in  fig.  41.     Cleavage  highly  perSct 
parallel  to  the  primary  faces.     Compound 
cryslals :    üg.   129,  PI.   II. ;   composition 
parallel  to  the  face  of  the  octahedron.  Also 
the  second  of  the  annexed  figures,  in  which 
composition  is  of  the  same  kind,  (that  is, 
parallel  to  the  face  of  the  octahedron  ;) 
but  the  form  of  the  crystal  is  the  second- 
ary  dodecahedron. 

H.=10.  G.=3-5296,  Thomson  ;  3-488, 
Lowry.  Lustre  brilliant  adamantine. 
Streak  white.  Color  white — colorless ; 
occasionally  tinged  yellow,  red,  orange, 
green,  brown,  or  black.  Transparent; 
translucent  when  dark  colored.  JFVac- 
ture  conchoidal. 


Secondary 


It  consists  simply  of  carbon.  It  boms,  and  is  perfectly  consnmed  at  a  temperatare 
of  14»  Wedgwood,  prodacing  carbonic  acid  gas.  It  is  not  acted  npon  by  acids  or 
alkalies.    Exhibits  vitreous  electricity  when  mbbed.    Some  specimens,  exposed  to 
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Üfie  light  of  the  san  for  a  short  time,  give  ovt  light  wben  canried  into  a  dark  place. 
It  po8se$ses  the  power  of  refracting  l^ht  to  a  veiy  high  degree. 

Obs.  It  is,  as  yet,  uncertain  whal  rock  is  the  original  repositoiy  of  this  precions 
ftone.  It  has  been  found  in  India  in  a  species  of  conglomerate,  comjK)sed  of  rounded 
silicious  pebbles,  quartz,  chalcedony,  die.,  cemented  lyy  a  kind  of  fern^nous  day : 
and  in  Brazil,  in  a  very  similar  Situation.  Diamonds  are  nsually,  howe^eri  washea 
oui  from  loose  alluvial  soil.  It  has  been  of  late  reported,  that  diamonds  occur  in  the 
Uraiian  mountains,  and  M.  Parrot  describes  them  (Mem.  de  1'  Ac.  Imp.  de  St.  Pe- 
tersbourg,  lii.  21,  1835)  as  occuring  uuder  the  fonns  represented  in  fig.  20.  Two 
that  he  examined  coniained  small  black  uncrystallizedparticles  in  fissures,  which  he 
supposes  to  be  vegetable  carbon.  This  rather  favors  the  hypothesis  of  their  vegeta- 
ble  origin.  Dr.  Brewster  was  led  bv  the  efiects  of  the  diamond  in  polarizing  light, 
the  cavities  it  often  containst,  and  the  nature  of  its  matrix  in  India  and  else- 
where,  to  advance  this  opinion  in  the  Lond.  and  Kdln.  Jour.  Oct.  1835,  in  which  he 
supposes,  "  that  the  diamond  onginates  like  amber  from  the  consolidation  of,  per- 
haps,  vegetable  matter,  which  gradually  acquires  a  crystalline  form,  from  the  influ- 
ence  of  time  and  ihe  slow  action  of  corpuscular  forces." 

In  India,  the  diamond  is  met  with  in  the  district  between  Golconda  and  Masuli- 
pataxn ;  near  Parma,  in  Bundelcnnd,  where  some  of  the  most  magnificent  speci- 
mens  have  been  found;  also  on  the  Mahanuddy,  near  EUlore.  The  locality  on  the 
Island  of  Boineo,  is  at  Pontiana.  In  Brazil,  the  diamond  grounds  are  comprised 
within  the  district  of  Minas  Gteraes.  The  river  Gunil,  in  the  province  of  Constan- 
tine,  in  Africa,  is  reported  to  have  afforded  some  diamonds.  The  diamond  has  not 
hitherto  been  found  in  the  (Jnited  States.  The  late  report  of  the  discovery  of  ono 
in  North  Carolina,  weighing  one  and  a  half  carats,  requires  confirmation. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Taver- 
nier,  as  in  possession  of  the  Great  Mogul,  it  weighed,  origiually,  900  carats,  or 
2769*3  grains,  but  was  reduced  by  cuiting  to  861  grains.  It  has  the  form  and  size  of 
a  half  hen's  eg^.  It  was  found  in  1550,  in  the  mine  of  Colone.  The  diamond,  which 
formed  the  eye  of  a  Braminican  idol  and  was  purchased  by  the  Empress  Catharine 
II.  of  Russia,  from  a  French  grenadier,  who  had  stolen  it,  weighs  193  carats,  and  is 
as  laige  as  a  pigeon^s  egg.  Tne  Pitt  or  regent  diamond  is  of  less  size,  it  weighing 
bat  136*25  carats  or  4l9i  grains,  but  on  account  of  its  nnblemished  tran.sparency  and 
color,  ii  is  considered  the  most  splendid  of  Indian  diamonds.  It  was  seid  to  the 
Duke  of  Orleans,  by  Mr.  Pitt,  an  English  gentleman,  who  was  govemor  of  Bencolen, 
in  Sumatra,  for  £130,000.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
X125,000.  Napoleon  placed  it  in  the  hilt  of  his  sword  of  State.  The  Rajah  of  Mat- 
tan  has  in  his  possession  a  diamond  from  Bomeo,  weighing  367  carats.  The  mines 
of  Brazil  were  not  known  to  aflbrd  diamonds,  tili  tne  commencement  of  the  18th 
Century.  The  crystaLs  they  yield  are  seldom  large.  Maure  mentions  one  of  120 
caras, but  they  rarely  exceed  18  or 20.  The  famous diamond,  weighing  1680  carats, 
belonging  to  tne  emperor  of  Brazil,  is  supposed  to  be  a  tonaz. 

Colorless  diamonas  are  the  most  highly  esteemed.  When  cut  and  polished,  a 
diamond  weighing  one  carat  is  valued  at  £8;  and  the  value  of  oihers  is  calcula- 
ted  by  rouliiplyinff  the  Square  of  the  weight  in  carats  by  8.  The  value  of  large  dia- 
monds increases,  however,  at  a  much  more  rapid  rate.  The  ^nding  and  cutting  of 
diamonds  is  done  entirely  by  the  band,  and  is  accomplished  principallv  by  the  mutual 
friction  of  two  epecimeus,  assisted  by  the  powder  of  the  diamond.  This  method  was 
first  discovered  in  1456,  by  Louis  Berquen,  a  Citizen  of  Bruges.  Previous  to  his 
time,  the  diamond  was  known  only  in  its  native  uncui  State. 

The  diamond,  besides  its  use  as  an  omament,  is  exceed  ingly  valuable  for  the  pur- 
poses  of  engraving  and  cuttingglass.  The  curvature  of  the  crystalline  faces  much 
improves  it  for  this  purpose.  The  edges  obtained  by  cleavage,  or  formed  by  the  lapi- 
dary,  are  comparalively  quite  inefiectual  in  their  cutting  powers,  and  are  never  set 
for  the  glazier. 

The  term  Adamas,  was  applied  by  the  ancients  to  several  minerals  difiering  much 
in  their  physical  qualities.  A  few  of  these  are  quartz,  specular  iron  ore,  emery,  and 
other  substances  of  rather  high  degrees  of  hardness,  which  cannot  now  be  idenüfied. 
It  is  doub:ful  whether  Pliny  had  any  acquaintance  with  the  real  diamond. 
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TOPAZ.    Topahd*  h 


390.  Primary  form :  a  right  rhombic  pham ;  M :  M=124°  W. 
Seeondary  forma : 


^^^ 


M  :  e=164°  24f ,  e : «  (adjacent  planes)  =86°  SS*,  M :  e=136°  27^, 
e  :  e=141°  7',  M  :  e'=124o  7',  e :  e'=l49^  38',  M  :  e"=116°  W,  tf : 
e"=155'=  37',  P :  a=137°  29',  P  :  o'=117°  47',  e* :  o=131<^  4',  P  :  «'s 
138°  56'.  Cleavage  parallfll  to  P  highljr  perfect.  Imperfect  crya- 
tallizationa :  stnicUire  columnar — particles  thin,  long,  andslightly 
coherent — lateral  surfaces  longitudinally  striated  ;  granulär — par- 
ticles of  various  sizes. 

H.=8.  G.=3-4— 3-6.  Ltistre  vitreous.  Streak  white,  dolor 
yellow,  white,  green,  biue ;  pale.  Transparent — subtranslucent 
Fracture  siibconchoidal,  uneven. 

Aceordibg  to  Berzelins,  (Afhandllnsu,  Iv.  936,)  in  dtfferent  vuicila  consial  of 


Silica 

Atamina 

Flaoric  Add 

II  is  üifiuibln  alane,  c 

the  bces  of  cryMallizBli_ 

fonned.    Somt  vixitüea . 


34-84 

57'45 
7-75=.39-4*, 


BT74 
777— 99-97 


charcokl,  b«foTe  Ihe  blowpipe,  bat  «heu  stroagly  hemted 
i  are  corered  vith  snull  bltsters,  vhich  crack  u'  soon  u 
wine-jelloir  or  pinb  tin^  wben  beated.    WiÄ 


boiBx  it  slowlf  forms  a  diapluDom  plass.    Wben  pulverli«!  it  ebinges  lo  mco 

Ihe  blue  soluiion  of  viotels.    Most  topazas  become  «lectric  br  heaC,  tnd,  if  both  tm- 
miDations  are  perfecl,  eihibilpolarity;  the  mnipareDt  Ttriecies  are,  wilhoatdlffl- 


CUI17,  electrically  eicited  bj  fridion. 

""       Pycniie  hau  heen  separated  from  Ihia  species.    It  differs  from  topaz  maitily 
'  >n  of  the  particles,  it  preseotlng  a  thln  columnar  slniclure 


in  Ihe  State  of  aggregation  of  the  particles,  it  preseotlng  a  thln  columnar  slniclure 
and  fonning  masaes  imbeddedin  quartz.  ThepiymlUe  01  pyropAyialitt  of  Uisinger, 
is  a  coarse,  neatty  opaque  rsiiecy,  fonnd  in  yellowlsh  «hile  ciysiala  of  considcTa- 
ble  dimensions.    Tbis  nriety  iniiiiaetcaa  «bm  h««ted,  and  henee  ita  name  fnm 

Topaz  is  cmAned  to  piimliiTe  rcfiont,  and  emuBonly  ocran  in  gnnlte,  uw(lk> 
ted  with  tnnnaUne,  benrl,  occasienally  wltk  iMtite,  Hoor  tptx,  and  lin.  WUh 
qnutz,  tarmaUne,  and  Uthcunarge,  it  formt  tbe  rnrnnre  called  tquz  rock  by  Werner. 
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Fine  topazes  are  brought  from  tbe  üralian  and  Altai  mountains,  Siberia,  and  from 
Kamschatka,  where  they  occur  of  ^reen  and  blue  colors.  In  Brazil  they  are  found 
of  a  deep  yellow  color,  either  in  veins  or  nests  in  lithomarge,  or  in  loose  ciyslals  or 
pebbles.  Magnificent  crystals  of  a  skv  blue  color,  bave  been  obtained  in  the  district 
of  Cairngonun,  in  Aberdeenshire.  Jameson  mentions  a  crystal  from  this  locality. 
which  weighed  nineteen  ounces.  The  tin  mines  of  Schlaggenwald,  Zinnwald,  and 
EIhrenfriedersdorf  in  Bohemia,  Sc.  Michael's  Mount  in  Comwall,  dcc,  afford  smaller 
crjrstals.  In  the  Moame  mountains  it  oceurs  in  small  limpid  cryi^s,  associaied 
with  beryl,  albite,  and  mica,  in  the  drosy  caviiies  of  granite.  The  physalite  variety 
oecors  in  crystals  of  immense  size,  at  Finbo,  Sweden,  in  a  granite  quarry,  and  at 
Broddbo,  in  a  boulder.  A  well  defined  crystal  from  this  locality,  in  the  possession  of 
the  College  of  Mines  of  Stockholm,  weiglis  eighty  pounds.  Altenberg,  m  Saxony,  is 
theprincipal  locality  of  pycnite.    It  is  there  associated  with  quartz  and  mica. 

Traoü>all,  Conn.,  coniiins  the  only  known  locality  of  this  species  in  the  United 
States.  It  seldom  afibrds  fine  transparent  cr]rstals,  except  of  a  very  small  size.  These 
are  usually  white ;  occasionally  with  a  tinge  of  green  or  yellow.  The  large  coarse 
cr3rstals  sometimes  attain  a  diameter  of  several  inches,  (rarely  six  or  äeven,)  bat  ihey 
are  deficient  in  lostre,  usually  of  a  dull  yellow  color,  though  occasionally  white,  and 
oflen  are  nearly  opaque.  They  sometimes  present  a  few  terminating  planes  of  crys- 
tallization,  in  aiddition  to  the  lateral  faces.  They  are  associated  with  magnetic  py- 
rites,  mica,  and  the  chlorophane  variety  of  fluor ;  also  rarely  with  wolfram  and  tung- 
state  of  lime. 

Topaz  is  employed  in  jewelry,  and  for  this  purpose  its  color  is  oflen  altered  by 
heat.  The  vanety  from  BrazU  assumes  a  pink  or  red  hue,  so  nearly  resembling  the 
Balas  ruby,  that  it  can  only  be  distinguished  by  the  facility  with  which  it  becomes 
electric  by  friction.  The  nnest  cr3rstals  for  the  lapidary  are  brought  from  Minas 
Novas,  in  Brazil.  From  their  peculiar  limpidity,  tliey  are  sometimes  denominated 
gouUe  d^eau^  and  when  cut  with  facets  and  set  in  rings,  they  are  readily  mistaken, 
if  viewed  by  da^light,  for  diamonds.  The  coarse  yarieties  of  topaz  may  be  employed 
as  a  Substitute  u>r  emery  in  ffrinding  and  polishing  hard  substances. 

The  ancient  r*ir«((av  was  found  on  an  Island  in  the  Red  Sea,  which  was  oflen  sur- 
ronnded  with  fog,  and  therefore  difficult  to  find.  It  was  hence  named  from  rowfyt^  to 
aeek,  This  name,  like  most  of  the  mineralogical  terms  of  the  ancients,  was  applied 
to  seyeral  distinct  species.  Pliny  describes  a  Statute  of  Arsinoe,  the  wife  of  Ptolemy 
Philadelphus,  four  cubits  high,  which  was  made  of  r*««(<ov,  or  topaz,  but  eyidently 
not  the  topaz  of  ^e  present  cUy,  nor  chrysolite,  which  has  been  supposed  to  be  the 
ancient  topaz.  It  has  been  conjectured  that  it  was  a  Jasper  or  a^te ;  others  have 
imagined  U  to  be  prase,  or  Chrysoprase. 


FORSTERITE.    Topaztos  VBauyuNüa. 


Lnp,   Ann.  Phil.  9d  lerieB,  Tu.  61. 


391.    Primary  form:  a   right   rhombic 

Srism ;  M  :  M=128°  64'.  Secondary  form  : 
I :  c=142o  64',  P  :  6=127°  6^,  e  :  e=  (adjacent 
planes)  1390  14',  M:  6=116°  33'.  Cleavage 
perfect  and  easily  obtained  parallel  with  P. 

Scratches  quartz.  Lustre  vitreous,  splen- 
dent.  Streak  white.  Colorless.  Translu- 
cent. 

It  contains,  according  to  Ohildren,  Silica  and  Magnesia. 

Obs.  This  species  was  first  noticed  by  Levy  in  small  crystals,  accompanyin^ 
spinel  and  oJiye-creen  pyroxene,  on  Mount  Vesuyius.  Its  angles  are  nearl^  identi- 
ckl  with  those  oTchryaoberyl,  but  its  cleayage  parallel  with  P  is  quite  peculiar. 


HTALINEA. 
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CHRYSOLITE.    Chrtsouthus  rectangulus. 


PritmaUe  Cbrynlite,  JITand  J,    Anbydrmu  Silicat«  of  BfogiMsla, 
«MMMir«.    KrlMlilta,  IT. 


T%»m,   PtfMot,  H,   OliTint, 


CDnrao 
Cboflit«,  Liinbvlit«, 

392.    Primary  form:  aright  rectangular  prism.    Secondary 
form :  P  :  6=130°  27',  M  :  6=139°  33',  e  :  6=99°  ^_^ 

V,   m:c=156o    c:  6=130°  2f.     M:c=114°6y.        /^=^^^^\ 
Cleavage  perfect  parallel  with  m.     Imperfect      /       \^  *       ' 
crystaliizations :  stnicture  coarse  or  fine  gran- 
lar — a^gregated  in  irregulär  spheroidal  masses, 
imbedaed  in  rocks. 

H.=6-5— 7.  G.=3-33— 3-5  ;  3-41  of  chryso- 
lite,  Haidiuger  ;  3-3386— 3-445  of  olivine,  Stro- 
meyer  ;  3-3514  of  chr]rsolite,  Strameyer.  Lus- 
tre  vitreous.  Streak  white.  Coltn*  green,  of 
various  shades,  commonly  olive  green ;  sometimes  inclining  to 
brown.     Transparent — translucent.     Fracture  conchoidal. 

Its  different  varieties  contain,  according  to  Stromeyer  (Poggendorfs  Annalen,  iv. 
194)  and  Walmstedt,  (Kongl.  Vet.  Acad.  Handl.,  1834,  p.  359,) 


Chrytoilte. 
SiUca                           39-^ 

OUvln«. 

Oilvlo«. 

Olivine 

40-09 

38-48 

40-83 

Magnesia                      50*13 

50-49 

48-43 

47-74 

Protox.  Iron                   9- 19 

817 

1119 

1153 

Oxyd  of  Nickel             0-33 

0-37 

Oxyd  of  Manganesc      0-09 

0-90 

0^34 

0-39 

Alumina                        0*33 

0-19 

018 

trace 

99-68,  S. 


99-51,  S. 


98-61,  S. 


100  39,  W. 


The  two  last  are  analyses  of  olivine  from  Siberian  meteoric  iron. 

ChrysoUte  contains,  tnerefore,  an  atom  of  each  silica  and  magnesia,  with  a  varia- 
ble quantity  of  Silicate  of  iron.  From  Mitscherlich's  experiments,  it  appeais  that 
Silicate  of  iron,  and  Silicate  of  magnesia,  are  isomorphons. 

Before  the  blowpipe  chrvsolite  becomes  somewhat  darker,  but  does  not  fuse,  or 
lose  its  transparency.  With  borax  it  forms  a  green  transparent  gla.ss.  The  color  of 
olivine  is  removed  by  nitric  acid,  the  acid  removing  the  iron,  its  coloring  ingredient. 
It  exhibits  double  reiraction. 

Obs.  Those  specimens  of  this  species,  which  are  perfectly  crystallized,  and  pre- 
sent  bright  colors  and  high  degrees  of  transparency,  have  been  called  pre-eminently 
chrysolite ;  while  imbedded  masses,  less  crystalline  in  their  structnrc,  and  inferior  in 
their  diaphaneity  and  brightness  of  color,  have  been  distinguished  by  the  name 
olivine. 

The  perfectly  crystallized  chrysolite  is  brought  from  Constantinople :  its  locality  is 
not  known.  Less  aistinct  crjrstallizations  occur  imbedded  in  lava,  at  Vesuvius  and 
the  Isle  of  Boumon ;  imbedded  in  obsidian,  at  Real  del  Monte,  in  Mexico ;  amongsand 
at  Expaillie,  in  Auvergne,  in  pale  green  transparent  crystals.  Olivine  is  more  abun- 
dant,  being  of  frequent  occurrence  in  basalt  and  lavas.  Crystals,  several  inches  in 
length,  occur  in  greenstone  at  Unkle,  near  Borna,  on  the  RMne ;  spheroidal  masses  are 
met  with  at  Kapferstein,  in  Lower  Styria;  and  at  Hecla  and  Vesavins.  It  is  a  fire* 
quent  ingredient  of  meteoric  slones. 

Olivine  is  commonly  very  IVagile  and  often  filled  with  cavities,  and  is  therefore 
unfit  for  an  omamental  stone.  Chrysolite,  also,  is  nsnally  too  mach  intersected  by 
flaws  to  be  valued  as  a  gern  *,  and  wheu  clear,  is  so  soft  as  to  require  the  greatest  care 
to  retain  its  polish. 

The  minerals  ChusiU  and  LimbeliU  of  Sanssure,  from  the  volcanlc  district  of 
Limbourg,  appear  to  be  decomposed  varietifB  of  thia  species. 
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Bi/alosidtriU  is  also  commonly  considered  a  yariety  of  this  species.  According  to 
Walchner,  it  occurs  in  crystals  of  a  yellowish  or  leddish-brown  color  in  amy^- 
loid,  in  the  Kaiserstnhl,  near  Sasbach,  in  Biisgan.  Its  ciystals  are  flat  rectangular 
tables,  with  the  terminal  edges  deeply  replaced,  « :  ««.99<>  23',  « :  «=77o  öCK.  Its 
gtreak  is  einnamon-brown ;  internal  Instre  vitreoi»,  eztemal  snbmetallic ;  sobtrans- 
iQcent.  H.=5*5.  0.^=2*875.  It  is  composed,  according  to  Walchner,  of  »ilica 
31-634,  Protozyd  of  Iron  29-711,  Magnesia  32-403,  Alumina  2-211,  ProCoxvd  of  Man- 
ganese  0*480,  Potash  2-788,  and  Chromium  a  trace8B99-227.  Before  the  blowpipe  it 
becomes  black,  and  then  melts  into  a  black  bead,  which  is  attracted  by  the  magnet 
It  was  discovered  by  Walchner,  and  described  in  Schweigger's  Jahrbuch,  iz.  65, 
1823.    The  name  is  derived  from  WXo^ ,  glass^  and  «^ff«c,  iron, 

The  Word  ckrysolüe  is  derived  from  xf*«n,  gold^  and  XlO»f,  sUme^  in  allosion  to  its 
exAoT, 

LIGURITE.    Chrtsouthüs  obuquüs. 

393.  PHmary  form :  an  oblique  rhombic  prism  of  140°  and  4(P. 
H.  above  6.     G.=3*49.      Lustre  of  the  surf&ce  of  fracture,  be- 

tween  vitreous  and  resinous.  Streak  grayish-white.  Color  apple- 
fipreen,  sometimes  speckled  internally.  Transparent — transhicent. 
jPSradure  uneven. 

It  contaiDs  Silica  57*45,  Alnmina  7*36,  Lime  25*30,  Magnesia  2*56,  Oxyd  of  Iron  3, 
Oxyd  of  Manganese  0*5»95*97,  Viviani. 

Öb8.  It  occurs  in  a  talcose  rock,  on  the  banks  of  the  Stura,  in  the  Apennines  of 
Lieoria.    It  does  not  become  electric  by  heat,  or  bv  friction. 

It  is  oonsidered  a  saperior  gern  to  chrysoliiCi  ooth  in  color,  hardness,  and  trans- 
parency. 

TAUTOLITR 
Pbllotophlcal  Mtfimlne,  new  leriet,  III.  306. 

394.  Primary  form :  according  to  Mohs,  trimetric.  Cleavage 
only  in  traces. 

H.=6-6 — 7.  G.=3*866.  Lustre  vitreous.  Streak  gray.  Color 
yelvBt-black.  Opaque.  Fracture  conchoidal,  uneven.  Very 
brittle. 

Before  the  blowpipe  it  ftises  into  a  black  scoria,  attracUble  by  the  magnet;  with 
borax  it  forms  a  clear  green  glass.  These  and  other  reaclions  evince  that  the  mine> 
ral  coQtains  silioa,  protoxyd  of  iron,  magnesia,  and  ahimina. 

Obs.  Occurs  in  the  Tokanic  feldspathic  rocka,  in  the  vicinity  of  the  Laachar-see, 
DMT  Bonn,  on  the  Rhine.    It  was  first  distinguished  by  Breithaupt,  of  Freiberg. 


lOLITE.    Htalds  KCOLoa. 

rrlmiatlc  CUarls,  JV.    Dkhrall«.   Pcüo«.   Sietalitllll«.   Cwdtarft«,  H,    Sapphlre  d*««a.    Hwd 
Falilaiiiu. 

396.  Primary  form :  a  rhombic  prism ;  M  : 
M=120o.  Secmdary  form:  M  :  e=-160o,  jj .  j 
120^.  Cleavtige  parallel  to  P  and  e,  indistinct. 
Imperfect  cn/staUizatums :  structure  gpranular, 
strongly  coherent ;  particles  distinguished  with 
difficulty. 

H.=7— 7-5.  G.=2-5969,  a  Greenland  speci- 
men,  Stromeyer ;  2'661 — ^2-6643,  from  Haddam, 
Conn.,  Thomson.     Lustre  vitreous.     Streak  white.     Color  vari- 


hTalinba.  837 

OU8  shades  of  blue,  generalty  inclming  to  block ;  often  deep  blue, 
if  viewed  in  the  direction  of  the  rertical  axis,  and  brownish-yel- 
lov,  or  yelloTish-gray,  perpendicular  to  it.  Tnuuparent — trui»- 
lucant.     fVaeturt  subconchoidal. 

Il  contAiM,  according  to  Stromey er  and  Thomaon, 


SiU«a                        49-110 

4S-3S9 

4»tab 

4»-6^ 

AlDmiDtk                   31-106 

31-706 

31-60B 

38-790 

Mafcuesia                   11-454 

10157 

is-ooo 

S-6M 

Urne                            

0«8 

ProtoiTd  of  Iron        £-338 

S'316 

reiö 

11-560 

Protox.  Manganese   Oi»7 

0-333 

0-3*3 

ifioe 

Water                       1-90* 

059& 

1-705 

»äö,  S. 

»4M,S. 

9»Üä,T. 

100396,  T 

fTom  tiiis  locallty  has  bren  callrd  ftlüm,  Tram  IIa  peculür  imuky-bliie  coloi,  Ih» 
nli*c.  It  Dccun  In  qDaitz,  at  Ujordlcisoik,  in  Oteenland ;  In  cnnlte,  at  Cape  da 
Ctata,  in  Spain;  at  Arendal,  In  Nonrafi  U  Orrljerri,  lu  Fluratid:  at  Tnnabe^, 
In  Sweden,  Ac.  Ceylon  affbrd»  a  Iransparent  rarieij,  in  amall  rolled  maiaea,  of  an 
hUenM  blne  color.  Ai  Haddam,  Cmn.,  ll  la  aaaocüUed  vith  garnet  and  anthophjl- 
Uie  in  gneiaa. 

It  ia  occaaionalljr  enployBd  aa  an  ornamental  Btoite,  and  «hen  cnt,  sxhiblla  Ita 
dichrolsm,  or  different  colora,  in  dtfferent  dlrectliHia. 

Tbe  name  iatile,  is  deriTed  fVom  i»,  a  ctaM,  and  )»B>c,  itoM,  in  allnsion  lo  II« 
coloT.  Fiom  it«  propeny  of  eihibiting  diOerenl  colora,  accordinfr  tolhe  directiou  In 
which  it  was  Tieired,  It  Käs  also  been  namrd  ditkreiu,  from  jit,  doJiU,  and  w«*i  t**^- 

A  mLnrrnl,  caJIed  iydroui  itliit,  hau  been  anal;^zed  bv  Bonsdorf,  (KoQg.  Vet. 
Acad.  Handl.  1927.  p.  157.)  «hieb  contains  a  eonsiderable  poriion  of  water,  In  ad- 
dilioD  lo  the  constiluents  of  iolile ;  its  conütitiienlii  are  as  follows  :  Silica  4505,  Altl- 
mina  3O05,  Magnesia  9-00,  Protond  of  Iron  030,  Watet  10-60=100.  I(  occon  In 
nodified  sii  sided  prisms,  folialea  parallel  wiih  the  base,  of  a  greenish-browo,  or 
dark  olire-green  eoW ;  il  presenta  Uie  lostre  of  talc  on  its  «arface  of  fracinre,  bnl 
a  wsxy  Inatre  on  ihe  inrbce  of  the  plate* ;  B.>^7&.  Il  occura  in  red  granite.  In 
the  neighborhood  of  Abo,  accompanied  by  •  Ugbt  blDidi-Kraj  ioUtc 


AXENITE.    HTALDa  icotna. 
rrtmaüe  Aiinlu,  JH.    TliiiniBenula.    Thamlu.    TusiHi. 

.  396.  Primary  form :  an  oblique 
rhomboidal  prism ;  P :  M=134°  40', 
P  :  T=115°  5',  M  :  T=135o  lO*. 
Seamdary  form :  M  :  ?=179o  2iy, 
M  :  ?'=174''  40'.  P  :  e=143°  20-,  P : 
6=133'^  25',  P  :  a'^l2l°  SC,  T  :  1-= 
147°  56;,  M  :  e"=135°  12'.  Cleav- 
age  indistitict  and  interrupted.    /m- 

fterfect  crystallizations :  structure 
amellar,  lamells  commonly  a  Uttle 
curred  ;  gT-anular  structure  is  occa- 
flionally  oDserred. 

H.=i*-5— 7.      G.=3-271,   Haidin- 
ger ;  a  Comiih  specimen.    iMttn 
43 
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highly  vitreous.  Streak  white.  Color  clove-brown,  inclining  to 
plumrblue  and  pearl-gray ;  occasionally  green,  firom  an  admixture 
of  chiorite ;  prescnts  different  colors  viewed  in  two  different  di- 
rections.  Transparent — subtranslucent.  Fracture  conchoidal. 
Brittle. 

It  contains,  according  to  Vauauelin  (Jour.  des  Mines,  No.  xxiii.  1)  and  Wieg- 
man,  (Schweig.  Jour.  xxxü.  462,) 

SUica 

Alumina 

Lime 

Magnesia 

Protoxyd  of  Iron 

ProCoxyd  of  Manganese 

Boracic  Acid 

It  foses  readily  before  the  blowpipe  with  intumescence,  into  a  dark-green  glass, 
whieh  is  blackened  in  the  oxydating  flame.    Heat  caoses  electrical  excitement. 

Ob8.  Axinite  occurs  in  lairge  clove-brown  cnrstals,  remar kable  for  the  brilliancy 
of  their  lustre  and  perfection  of  Ibnn,  at  St.  Cristophe,  near  Bourg  d'  Oisans,  in 
Danphiny,  where  it  is  associated  with  albite,  Prehnite,  and  quartz.  The  silver 
mines  traversing  mica-slate,  at  Kongsberg,  afibrd  smaller  crysials.  It  also  occurs 
with  hornblende,  or  magnetic  iron  ore,  at  Normark,  in  Sweden,  and  in  rather  com- 
plex  crystals,  of  a  dark  color,  at  Botallack,  in  Comwall ;  at  this  place  it  also  occurs 
massive,  forming  a  peculiar  kind  of  rock,  with  garnet  and  turmaline.  It  is  also  met 
with  at  Thum,  near  Ehrenfriedersdorf,  in  Saxony,  and  hence  has  been  called  TkumiU^ 
and  Thummerstein.  Axinite  was  so  called  by  Hjarsten,  on  account  of  the  acuteness  of 
Che  edges  of  its  crystals,  or  their  resemblance  lo  an  axe  or  hatchet,  from  *a(<yii,  an 

Axinite  admits  of  a  high  polish,  but  is  deficient  in  delicacy  of  color. 


44 

4500 

18 

1900 

19 

1250 
0^25 

14 

1225 

4 

9-00 

-==99, 

V. 

200=100,  W 

dUARTZ.      HtaLÜS  RR0BIB0HXORU8. 


BbombolMdril  Quarts,  M.  Film.  Bllitz.  Chalcedonr.  Cacbnionf.  Agaie.  Ja»|M«r.  Rnrn*tnne. 
rfti't  Eye.  Anietiiytft.  FalM  Tnpas.  Riw«  Quarts.  Praa«.  Cliryaopraaa  Camaliie.  Iron  Flint. 
BeJtotMfie.    EiMokktael.    Berg-erysul.    KaJsedon. 

397.  Primary  form :  an  obtuse  rhombohedron  ;  R  :  R=94^ 
15^.  Secandary  forms :  fig.  124,  PL  II.,  from  Gouverneur,  N. 
Y. ;  also  the  annexed  figures : 


8. 


3. 


Cteal«r(lel4,MaM. 


X 


CoBpQauII«,  Spala. 


HTALINEA. 
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5. 


FBirlleld,N.T. 


6. 


7. 


Wblt«  Mta.|  N.  H. 


8. 


CbuBOuny. 


Ftlrfltld,  N.  T. 
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R  :  a=141o  47',  R  :  a"=133o  44',  R  :  c'=161«  S',  R  :  o^'  (fig.  6,)  = 
148^  4(y.  Cleavage  very  indistinct,  parallel  to  R  and  a.  Some- 
times  obtainable  by  plunging  a  heated  crystal  into  cold  water. 
Compimnd  crystaU : 


9. 


10. 


Fairll«ld,N.T. 

These  are  instances  of  postnatal  composition ;  they  are  of  fre- 
quent  occurrence.  Itnperfect  crystallizations  :  stalactitic  and 
mammillary  forms,  having  an  impalpably  granulär  structure  ; 
coarse  columnar,  surface  crystalline ;  delicately  fibrous,  rare  ; 
massive,  impalpable,  or  coarse  granulär.  Pseudoniorphs :  imita- 
tive of  the  rhombohedron,  scalene  dodecahedrons,  and  hexagonal 
prisms  of  calcareous  spar — of  the  lenticular  crystals  of  gypsum — 
of  cubes  and  octahedrons  of  fluor  spar. 

H.=7.  G.=2-6413— 2-6541,  Beudant ;  2-6701,  Haüy.  Lustre 
vitreous,  sometimes  inclinin^  to  resinous ;  splendent — nearly  duU. 
Streak  white,  of  pure  varieties  ;  if  impure,  often  the  same  as  the 
color,  but  paler.  Color  white,  when  pure ;  often  various  shades 
of  yellow,  red,  brown,  green,  and  blue.  Transparent — opaque. 
Fracture  perfect  conchoidal — subconchoidal.  Tough — brittle — 
fhable. 

Tbe  pure  qnartz  crystal  consists  entirely  of  silica.  Impure  varieties  contain  va- 
riable quantities  of  iron,  alumina,  manganese,  or  nickel,  qlc.  Before  the  blowpipe. 
per  se^  it  anderjpoes  no  change,  but  fuses  readily  with  carbonate  of  soda,  accompanied 
with  a  brisk  efiervescence,  into  a  transparent  glass. 

No  mineral  species  assumes  a  greater  variety  of  characters,  bolh  as  respecls  color, 
lustre,  and  diapnaneity,  than  the  one  under  consideration.  A  gieat  part  of  the  min- 
eralogy  of  the  ancients  consisted  in  a  knowledge  of  some  forty  or  nily  varieties  of 
this  species,  to  which  they  applied  distinct  names.  Many  of  their  terms,  and  also 
others,  are  now  in  use,  and  tnerefore  require  an  explanation.  Rock  crystal  includes 
the  limpid  quartz.  Ametkffst  is  applied  to  a  bluish-violet  variety  ;  its  color  is  due  to 
the  presence  of  a  smaU  quantity  of  manganese.    Smoky  quartz  is  a  transparent,  or 
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translucent  crystalline  variety,  having  a  srookj  color.  Bote  quartz  is  a  rose-red,  trans« 
lucent,  massive  variety.  Aventurine  qttartz  has  a  gray,  brown,  or  reddish  coior,  and 
contains  interspersed  scales  of  mica,  producing,  when  polished,  a  spangle-Iike  appear- 
ance.  Prase  is  a  dark  leek-green,  massive  varietv.  F^errugin^us  quariz  ia  a  dttU- 
yellow,  or  red,  opaque  variety ;  oflen  in  perfect  and  very  regiilar  crystais.  f\üM  to- 
paZf  or  Caimgorwn  tUme^  inclades  light  yeliow  transparent  crystais.  Milhf  quarlg 
nas  a  milk-wmte  color ;  it  is  called  greasy  quartz  when  its  lustre  in  oily.  CkaUeämif 
is  a  translucent,  or  snbtranslucent,  massive,  impalpably  granulär  variety,  oAen  pre- 
senting  imitative  shapes.  The  color  of  the  pure  chalcedony  is  white,  flesh- white,  or 
blnish ;  when  of  other  colors  it  is  otherwise  designated.  Chrysoprase  is  a  leek-green 
translucent  Chalcedony :  the  color  is  owingto  a  small  qnantity  of  nickel ;  CarTnelmmf 
a  clear  red,  or  yellowish-red,  sometimes  frajrish,  translucent  variety.  Jasper  is  sub- 
translucent,  or  opaque,  and  may  be  either  orown,  yellow,  or  red,  and  is  sometimes  stri- 
ped — it  contains  several  per  cent.  of  ozyd  of  iron,  and  a  little  alumina.  Cai*s  eye  is  a 
light  colored,  usually  greenish-gray,  (sometimes  yellow,  red,  or  brown,)  Chalcedony, 
containing  filaments  of  asbestus,  which  give  ri.se  to  an  opalescent  appearance  when 
the  stone  is  cut  en  cabockon.  Plasma  is  of  a  dullish  green  color,  with  yellow  and 
whitish  dots,  and  a  glistening  Inslre.  Heliotrope  has  a  deep  grcen  color,  and  con- 
tains interspersed  blood-red  spots.  Sard  is  deep  brownish-red,  or  blood-red  by 
transmitted  light.  Onnfx  is  composed  of  altemate  layers  of  brown  and  opaqne- 
white  Chalcedony ;  when  the  layers  consist  of  sard  and  milk-white  Chalcedony,  it 
is  called  sardowyx ;  when  the  layers  are  composed  of  various  kinds  of  Chalcedony, 
and  variously  arranged,  asually  in  concentric  layers,  it  is  called  agate :  if  ihe  Chal- 
cedony contains  dendriies  of  a  brown  nr  green  color,  it  forms  the  Mocha  stone^ — so 
called  from  its  Arabian  locality.  Flint  is  a  duU-black,  or  grayish-black  variety, 
(occasionally  brown,  yellow,  or  red,)  and  is  commonly  subtranslucent ;  fracture  per- 
fect conchoidal.  Homslone  differsfrom  flint  in  its  splintery  fracture,  graver  color, 
and  also  in  being  more  brittle ;  if  the  homstone  or  Amt  exhibits  a  coarse  slaty  8truo- 
ture,  it  is  called  flinty  sUUe :  a  very  tough  variety  of  flint,  opaque,  and  of  a  grajrish, 
or  velvet-black  color,  has  been  distmguished  by  the  name  of  Lydian  störte^  UmduUmtf 
or  basaniU.  FUmU  slone^  or  spongiform  quartz,  quartz  nectiau*^  of  Haüy,  is  suffi- 
ciently  light  to  swim  on  water ;  it  consists  of  intermingled  fibres,  or  acicular  crys- 
tais, of  a  white  or  gray  color,  forming  a  spongy  or  poroos  mass. 

Cluartz,  in  some  of  its  varieties,  occurs  in  admost  every  rock-stratum.  It  is  an 
essential  constituent  of  granite,  gneiss,  and  mica  slate,  and  of  the  various  silicious 
conglomerates  and  sandstones  of  a  later  period.  It  also  forms  extensive  beds  in 
primitive  regions.  The  chalcedonic  varieties  occur  principally  in  the  vesicular 
cavities  of  trap,  or  basaltic  rocks.  Jasper  is  usually  found  as  a  rolled  pebble.  ft 
also  occurs  in  limestone,  occupying  the  place  of  hoinstone. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other 
foreign  localities,  anbrd  fine  specimens  of  the  rock  crystal.  The  most  beautiful 
amethysts  are  brought  from  India,  Ceylon,  and  Persia,  where  they  occur  in  geodes, 
and  as  pebblcs;  inferior  ^>ecimens  occur  in  Transylvania,  in  large  crystalline 
groups  j  in  the  vicinity  of  Cork,  and  on  the  island  of  May,  in  Ireland.  The  falst 
topaz  is  met  with  in  Brazil.  Rose  quartz  occurs  in  a  vein  of  manganese,  traversing 
the  granite  of  Rabensiein,  near  Zwiesel,  in  Bavaria.  ProM  is  found  in  the  iron 
mines  of  Breitenbrunn,  near  Schwartzenberg,  in  Saxony.  The  amygdaloids  of  Ice- 
land, and  the  Faroe  Islands,  afibrd  magnificent  specimens  of  Chalcedorvy ;  also  Hut- 
lenberg  and  Loben,  in  Carinthia,  &c.  A  small  blue  variety,  in  hexahedral  crystais, 
(pseudomorphs  of  fluor,)  occurs  at  Treszytan,  in  Transylvania.  The  finest  earnM- 
Itans  and  agates  are  found  in  Arabia,  India,  Surinam,  and  Saxony.  Perthshire,  and 
other  parts  of  Scotland,  afibrd  smaller,  but  handsome  specimens.  Chrysoprase  occurs 
at  Kosemutz,  in  Silesia.  Aventurine  quartz^  at  Cape  ae  Gata,  in  Spain.  Cat^s  eve^  in 
Ceylon,  the  coast  of  Malabar,  and  al^o  in  the  Hartz.  Plasma^  in  India  and  Cnina, 
whence  it  is  usually  brought  in  the  form  of  beads.  Beliotrope^  in  Bucharia,  Tartary, 
Siberia,  and  the  island  of  Rum,  in  the  Hebrides.  Moai  stone,  in  ihe  chalk  forma- 
tion  of  Merril  Montant,  near  Paris,  and  in  some  of  the  Comish  mines.  The  banka 
of  the  Nile  afibrd  the  Egyptian  Jasper ;  the  striped  Jasper  is  met  with  in  Siberia, 
Saxony,  and  Devonshire.  A  fine  yeüoro  Jasper  is  found  at  Vourla,  bay  of  Smyrna, 
in  a  low  ridge  of  limestone,  to  the  right  of  the  watering  place,  between  the  harbor 
and  the  high  hills  that  commence  their  rise  about  a  mile  rack.  It  is  here  associated 
with  a  beautiful  opal,  coarse  camelians,  chrysqprase.  and  homstone,  and  these  min- 
erals  scem  to  occupy  in  the  limestone  the  place  of  homstone,  which  is  found  in 
various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania,  in  Greece. 


34S  DESCRIPTITA  MINKRALOOT. 

The  Plains  of  Argos  are  strewed  with  pdxbles  of  nd  Jasper,  A  vaiicty  of  sand- 
stcme  occars  in  thin  Uyers  at  Villa  Rica,  remarkable  for  its  flexibility,  owing  appa- 
rently  to  the  dissetninatiou  of  small  scales  of  mica  through  the  mass. 

The  black  limestone  of  Gluebec  aflfords  fine  crystals  of  quartz.  Tbe  smokv  variety 
ifl  obtained  in  large  crystalUzatioBs  in  Nova  Scocia.  In  the  United  States,  beauiiful 
«pecimens  have  been  obtained  in  the  primitive  monntains  of  New  Hampshire  and 
Vermont;  but  they  are  rare.  Small  out  remarkably  clear  aud  perfect  crystals  are 
fonnd  in  varioos  parts  of  the  State  of  New  York.  At  Middlefield,  N.  Y..  on  the  banks 
of  the  West  Canada  Co.,  they  occnr  in  a  calciferous  sand  rock,  lying  loose  in  large 
cavities,  accompanied  with  a  loose  earth.  Several  hundred  crystals  are  oflen  obtained 
from  a  Single  cavitv  bv  pryingopen  the  rocks  where  fissured.  The  crystals  are  occar 
sionally  smoky,  and  often  contain  anthracite;  rarely  cavities  occar  filled  with  a  fluid. 
They  vary  iu  size  from  the  head  of  a  pin  to  a  length  of  four  or  six  inches.  Several  parts 
of  the  adjoining  coantry  are  strewed  with  crystals,  which  are  tumed  np  and  exposed 
to  View  by  the  plonghaian.  Fine  specimens  of  drusy  quartz  are  obtained  at  the  same 
locality .  Gk)u vemeor,  N.  Y. ,  afibros  splendid  dodecahedral  cry^als,  similar  to  fig.  I2i, 
PL  IL,  associated  with  an  iriaescent  crjrstallized  specular  iron.  The^  vary  from  three 
quarters  to  two  inches  in  length,  and  commonly  present  piismatic  faces,  bat  in  gen- 
eral,  not  more  than  a  twentieäa  or  sixteenth  of  an  inch  long.  Diamond  Island,  Lake 
George,  is  an  old  locality  of  quartz  crystals.  Small  unpolished  crystals,  nearly  per- 
fect rhombohedrons,  (fig.  1,)  occur  in  granite  at  Cheslerfield,  Mass.  At  the  notch 
of  the  White  mountains,  N.  H.,  and  at  the  locality  of  turmaUne,  at  Paris,  Me.,  hand- 
some  crjTstals  of  brown  or  smoky  quartz  have  l>een  obtained.  Druses  of  quartz,  of  a 
delicate  apple-green  color,  occur  with  Chrysoprase,  at  New  Fane,  Vt. ;  also  of  other 
colors  at  tbe  same  place. 

Rose  qoartz  occars  at  Acworth,  N.  H.,  Paris,  Me.,  and  Southbury,  Conn.  Chal- 
cedony,  camelian,  and  agates,  occur  occasionaÜy.in  the  tru)  region  of  Connecticut 
and  Massachasetts ;  more  abundandantly  in  the  trap  of  Lake  Superior,  and  also  in 
roUed  masses  of  much  beanty,  particularly  at  Keweena  Point.  The  same  locality 
aflfords  smoky  and  amethystine  quartz.  Amethyst  occnrs  also  at  the  Pic  Bay,  and  at 
Gargontwa,  Lake  Superior,  crystallized  iu  trap ;  also  at  Bristol,  R.  I.,  and  occasion- 
ally  throughout  the  trap  region  of  Massachusetts  and  Connecticut.  Red  Jasper  is 
found  in  pebbles  at  Saugus,  near  Boston,  and  on  the  banks  of  the  Hudson,  at  Troy ; 
yellow  Jasper  occurs  with  Chalcedony,  at  ehester,  Mass. 

Pseudomorphs,  imitative  of  hexagonal  and  scalenohedral  crystals  of  calcareous 
spar,  occur  at  Williamsburg,  Mass. 

duartz  crystals  occasiontUly  occur  of  an  enormons  size.  A  group  in  the  museum 
of  the  university  at  Naples,  weighs  nearly  half  a  ton.  A  crystal,  belonging  to  Sig. 
Rafelli,  of  Milan,  measures  three  and  a  quarter  feet  in  length,  and  five  and  a  half 
in  circumference,  and  is  estimated  at  eight  hundred  and  seventy  pounds;  another  at 
Paris  is  three  feet  in  diameter,  and  weighs  eight  cwt.  Crystals  oflen  exhibit 
very  beautiful  internal  iridescences,  owing  to  fissures  or  fractures.  This  effect  may 
be  produced  artificially,  by  heating  the  cryital  nearly  toredness  and  plunging  it,  while 
hol,  into  cold  water.  f^oreign  substances  frequently  nenetrate  or  thoroughly  per- 
meate  cr3rstals  of  quartz.  Iron  has  already  been  alluaea  to  as  one  of  these  pennea- 
ting  subäances.  Chlorite  is  sometimes  so  thorouffhly  intermingled,  that  the  crystals 
^>pear  to  be  composed  entirely  of  this  material;  their  hardness,  however,  shows 
their  silicious  nature.  Anthracite,  asbestus,  actinollte,  rutüe,  turmaUne,  silver,  and 
COTper,  are  other  penetrating  sub^ances. 

I^iecimens  containing  acicular  crjrstals  of  rutile,  are  often  very  beautiful.  But  the 
mo8t  intcrestin^  by  far  of  the  substances  contained  in  quartz.  are  the  fluids  which  oc- 
cupy  small  cavities,  and  evince  their  presence  on  tuming  tue  specimens,  by  the  mo- 
tion  of  the  accompamying  air  bubble,  hke  the  bubble  in  a  ^irit  level.  These  cavities 
are  sometimes  of  considerable  size.  Jacobson,  of  Copenhiagen,  possesses  a  geode  of 
quartz,  an  inch  and  a  quarter  long,  which  contains  at  least  hsof  a  cubic  inch  of 
fluid.  This  fluid  is  usually  water ;  but  occasionally  it  is  a  bituminous  fluid  resem:- 
bling  naphtha.  Mr.  Allan  describes  a  crjrstal  of  ameihyst  in  bis  coUection,  which 
contains  four  cavities  partially  filled  with  this  peculiar  fluid ;  at  a  temperature  of  83<>, 
the  fluid  dilates  and  entirely  nlls  aU  the  cavities,  and  as  it  reappears  on  cooling^  an 
ebuUition  is  apparent. 

A  very  peculiar  gelatinous  substance,  appearing  to  be  silica  in  Solution,  has  been 
observed  on  breaking  open  geodes ;  and  tne  production  of  a  species  of  Chalcedony 
from  the  subsequent  evaporation  has  also  been  noticed.  But  the  nature  of  the  sof- 
vem  of  silica  is  not  yet  tully  ascertained.    It  is,  however,  held  in  Solution  in  the  hot 
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waters  of  the  Gkysers  of  Iceland,  whose  solvent  power  is  supposed  to  be  due  to  the 
presence  of  a  smiall  qaantitv  of  an  alkali,  and  its  hieh  temperature.  The  Geysers 
nave  covered  the  part  of  Iceland  in  their  vicinity,  with  a  silicious  sinler. 

Several  of  the  varieties  of  this  species  have  long  been  employed  in  jewelry.  The 
amethfsl  has  always  been  valued  an  a  gern  of  great  beanty.  Lake  most  other  stones, 
it  is  less  brüliant  by  candle  light,  and  at  all  Umes  appears  to  best  advanlage,  whea 
surrounded  with  pnearls  and  set  in  gold.  The  color  or  the  amethjrst  is  often  irregn- 
larly  diffussed,  as  is  well  described  by  Pliny,  "  ad  viciniam  crystalli  descendei  albi* 
cante  purpurs  defectu," — ^pnrple,  gradually  iiiding  into  white.  It  wi^  called  a/me- 
ikyit^  afii$»ortt  on  account  of  its  pretended  preservative  powers  against  intoxication, 
from  «,  not^  and  ^«01*«,  to  intoxicaU.  This  is  not,  however,  the  only  ametkyst  of  the 
ancients.  The  violet  colored  sapphire,  the  vio^et  fluor  spar,  (scalpturis  faciles,  Plin,^ 
easily  graven^)  and  some  other  purple  species,  were  designated  by  the  same  name ; 
it  has  also  been  supposed,  that  garuet  came  under  the  same  denomination. 

On  account  of  tue  arrangement  of  the  colors  of  the  onyx  in  layers,  it  is  well 
adapted  for  the  formation  of  cameos,  and  was  the  material  formerly  eraployed  for  this 
purpose.  The  most  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick. 
It  was  cnt  from  a  Single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches 
high  and  two  and  a  half  broad  \  on  its  outside,  which  is  of  a  orown  color,  there  are 
white  and  yellow  groups  of  raised  figures,  representing  Ceres  and  Triptolemus  in 
search  of  Protserpine.  The  Museo  Borbonico,  at  Naples,  contains  an  onjrx  measor- 
ing  eleven  inches  by  nine,  representing  the  apotheosis  of  Augustus,  and  another,  ex- 
hibilmg  the  fpaiheosis  of  Ptolemy  on  one  side,  and  the  head  of  Medusa  on  the  other ; 
boih  are  splendid  specimens  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in 
existence. 

The  carnelian  (sarda  of  Pliny)  receives  a  fine  polish,  and  is  often  rieh  in  color; 
but  is  too  common  to  be  highly  valued.  When  first  obtained  from  the  rock  in  which 
they  occur,  they  are  nsoally  gray ;  they  receive  their  fine  colors  from  an  exposure  of 
several  weeks  to  the  sun's  rajrs,  and  a  subsequent  heating  in  earthen  pots.  Agatea 
(achates  of  the  ancients)  are  very  varied  in  their  colors,  and  in  the  disposition  of 
them.  When  arrangea  in  zigzag  parallel  lines,  the  polished  specimen  presenta  de- 
lineations  resembling  a  fortification ;  this  variety  is  called  the  fortification  agate. 
The  Scotch  pebble  is  u^^ually  of  this  kind.  The  colors  of  this  atone  are  ren- 
dered  more  obvious  by  boiling  it  in  oil,  and  afterwards  in  snlphuric  acid ;  the  latter 
carbonizes  the  oil  absorbed  by  the  apparently  porous  layers,  and  thus  increases 
the  contrast  of  the  difierent  colors.  Agate  are  often  maae  into  mortars  for  Chem- 
ical and  pharmaceutical  preparations,  and  according  to  Pliny,  it  was  employed  ibr 
the  same  purpose  by  the  physicians  of  his  day.  In  Germany  it  is  made  ii^to  copa 
and  plates.  The  royal  collection  at  Dresden  contains  a  table  service  of  Oerman 
agate ;  and  at  Vienna,  in  the  imperial  cabinet,  there  is  an  oval  dish  22  inches  in 
length,  formed  iVom  a  Single  stone.  The  agate,  or  achaUs  of  the  Greeks,  was  so 
called  from  the  river  Achates,  in  Sicilv,  whence,  according  to  Theophraslus,  these 
stones  were  originally  brought.  liupaciaUi  corresponded  to  our  Jasper  agate ;  Sar^ 
ackat€s  containä  layers  of  the  sard,  or  carnelian  ;  DendrackaUs  (from  ^cv^pMr,  a  tret^ 
and  achates^  was  our  moss  agate ;  Hionachales  (from  ^t^i«,  Uoodf  and  achates)  was  an 
agate,  sprintcled  with  spots  of  red  Jasper. 

The  Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxes, 
knife-handles,  dbc.  It  is  also  extensively  used  in  the  manufacture  of  Florenline  mo- 
saics.  The  iaspis  of  the  ancients,  whence  our  word  Jasper  is  derived,  appesin  to 
have  included  only  the  green  or  blue  colored  variety,  together  with  some  other  stones, 
not  of  the  Jasper  kind.  Gluanz  is  a  necessary  ingredient  in  the  manufacture  of  glaas 
and  porcelain,  and  is  also  employed  in  the  smelting  of  ores,  particularly  copper,  and 
in  other  metallurgical  Operations.  With  lime  it  forms  mortar.  Its  use  in  the  State 
of  flint  is  weil  known. 

Porcelain  Jasper  is  sometimes  referred  to  this  species.  It  is,  however,  merely  a 
clay,  indurated  by  heat.  It  fuses  readily,  and  is  thus  distinct  from  quartz.  It  occars 
near  Carlsbad,  in  Bohemia. 
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OPAL.    Htalü«  opalimui. 

Undearmble  Ouiirtx,  M.  Hftllti».  ITallffr't  6l«gt.  Bydrophue.  irentllte.  CMbokmf.  Sillefm» 
Bimer.  Peari  Sinter,  PInrIte.  Oyruol.  Elamopal,  Hml»,  Viiwns  Byalla  CÖAcrMkni««,  OttUts  ^A' 
■loh«,  ^.    Opalut,  F«derM,  P/wy.    4inAXi«(. 

398.  Impalpably  grranular  structure ;  small  reniform  and  stalac^ 
titic  shapes,  and  large  tuberöse  concretions.  Pseudomorphs  imita-. 
tive  of  calcareous  spar. 

H.=6'6 — 6-5.  G.=2'0 — 2'21.  Lustre  vitreous,  firequently  sub- 
vitreous,  and  often  inclining  to  resinous,  and  sometimes  to  pearly. 
Streak  white.  Color  white,  yellow,  red,  brown,  green,  gxay,  gen- 
erally  pale ;  dark  colors  arise  from  foreign  admixtures.  Some  spe- 
cimens  exhibit  a  rieh  play  of  colors ;  others  present  different  colors 
by  refracted  and  reflected  light.  The  play  of  colors  is  destroyed 
by  heat. 


It  coiunstsof 

Bjralite. 

Preciout  OpaL 

Ifenlllte. 

Silica 

9200 

900 

85*5 

Water 

633i«r98^33. 

10*0^100. 

ll-0==96-5 

Menilite  often  coDtains,  also,  small  portions  of  Iroiii  alomina,  lime,  and  carbon. 
Befbre  the  blowpipe  is  inftisible,  bat  opal  decrepitates  readily.  ffives  out  water,  and 
becomes  npaque.  Some  rarieties  become  red  in  cunsequence  or  tbe  iron  they  contain. 

The  precüms  opal  exhibits  a  delicatelj  beantiful  play  of  colors.  Pirt  opal,  or  girasd , 
presents  brigbt  hjracintb-red  and  yellow  tints.  Common  opal,  and  temuopal,  are  com- 
mon varieties,  not  exhibiting  the  opalescence  of  the  precious  or  fire  opal ;  they  are  dis- 
iingaished  from  one  another  by  their  degrees  of  transpMirency  and  lustre.  Hydrophane 
is  a  variety  of  opal  which  is  not  transparent,  bat  becomes  so  when  immersed  in  water. 
Caekolong  Is  nearly  opaqae,  and  of  a  porcelain  or  bluish-white  color ;  it  adheres  to 
the  tongue,  and  contams  a  small  portion  of  alaroina.  It  is  closely  allied  to,  and  often 
asBOciated  with  hydrophane.  HfaUie,  or  MnUer's  glau,  occurs  in  small  reniform 
botryoidal,  and  occasfonally  stalactitic  shapes,  either  colorless  or  white.  Mfnilüe  is 
a  brown  and  opaqne  variety,  occarring  in  compact  reniform  masses,  occasionally 
presenting  a  slaty  structare.  Opaljatper  contains  several  per  cent.  of  iron,  and  is  tlie 
analogue  in  this  species  of  the  Jasper  in  the  preceding.  Süicums  sinler  is  a  loose  si- 
licioos  aggregate,  deposited  by  the  Geysers  of  Iceland,  where  it  presents  porous  sta- 
lactitic, ^rou.<t, "  caaiiflower4ike,"  and  occasionally  compact  concretions.  Pearl  tin- 
Ur,  fnfiorüe^  occurs  in  the  cayities  of  volcanic  tufa,  in  smooth  and  shining  globular 
and  botryoidal  masses,  which  haye  a  pearly  lustre.  Wood  opal  bas  a  peculiar  lig- 
neoiis  stnicture. 

Obs.  Opal  occurs  in  sfaort  irregulär  yeins  in  porphyry ;  also  in  the  yesicular  cayi- 
ties of  amirgdaloids.  Common  opal  occurs  in  limestone,  with  homstone.  Menilite 
is  met  with  in  clayslate.  Some  yarieties  are  found  with  galena  and  blende,  in  metal- 
liferons  veins.    It  also  oecupies  the  interior  of  fossils  in  sandstone. 

The  precious  oj^l  occurs  in  porphyry  at  Czeryenitza,  near  Cashau,  in  Hungary, 
end  at  Gracfas  a  Dios,  in  Honduras,  S.  A.  Fire  opal  is  brought  from  Zimapan,  in 
Mexico,  and  from  the  Faroe  Islands.  The  common  opal  exists  abundantly  in  Hun- 
gary, in  Faroe,  Iceland,  the  Giants'  Causeway,  and  the  Hebrides.  A  yery  beautifal 
yariety  has  been  observed  by  the  author  within  a  half  mile,  and  to  the  southwevt  of  the 
watering-place  at  Vourla,  the  harbor  of  Sm3rma.  It  occurs  here  witii  yellow  Jasper  and 
homstone,  imbedded  in  a  low  ridge  of  compact  limestone,  of  a  light  yellow  or  gray- 
ish-white  color,  Its  colors  are  wax-yellow  and  grayish-green,  occasionally  white. 
Himgary  affords  also  ihe  hydrophane.  The  Giants'  Causeway  produces  small  masses 
resembling  mountain  cork,  which,  though  opaque,  become  translucent  on  Immersion 
in  water.  Cacholong  occurs  in  loose  masses  on  the  riyer  Cach.  in  Bucharia,  whence 
its  name.  Hyalite  occurs  in  amygdaloid  at  Schemnitz,  in  Hungary,  and  in  clink- 
stone  at  Waltsch,  in  JBohemia.    Menilite  is  found  imbedded  ii^  ^cmesiye  slate,  at 
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Menil  Montant,  near  Paris.  Wood  opal  forms  laree  trees  in  the  pumice  conglome- 
rates  of  Saiba,  near  Neusohl,  and  Kremnitz,  in  Hungary,  in  Faroe,  and  otber  trap 
couutries.  In  Van  Dieman*s  Land,  forty  miles  above  Hobart  town,  on  the  river 
Derwent,  it  is  said  to  occnr  in  large  tninks.  A  magnificent  ^)e(*imen  in  the  Liver- 
pool Museum,  from  this  loralit^.  weighs  between  two  and  three  hundred  pounds. 

Hyalite  is  the  only  variety  of  this  species  which  has  been  discovered  in  the  United 
States.  It  occurs  in  St.  Lawrence  Co.,  N.  Y.  j  also  in  Burke  and  Scriven  Cos., 
Georgia.  At  the  latter  place  it  lines  cavities  in  a  silicious  shell-rock.  The  Suanna 
spring,  in  Florida,  afibrds  small  quantities  of  the  silicious  sinter. 

The  precious  opal,  when  lajgee,  and  exhibiting  iLs  peculiar  play  of  colors  in  per- 
fection,  is  a  gern  of  considerable  value.  It  is  cut  with  a  convex  surface.  The 
largest  mass  of  which  we  have  any  knowledge,  is  in  the  imperial  cabinet  of  Vienna; 
it  has  almost  the  size  of  a  man's  fist,  and  weighs  17  ounces,  out  contains  numerous  fis- 
sures,  and  is  not  entirely  disengaged  from  the  matrix.  Tbis  stone  was  employed  as 
an  Ornament  among  the  Greeks  and  Romans,  and  was  called  opalus ;  also  paderos, 
mitpuf,  in  allusion  to  its  color  and  lustre,  as  expressed  in  the  Orphic  poem,  li^pra 
r/pcva  xfi^  vai6Af,  "  haviug  the  delicate  complexion  of  a  lovely  youth  j"*  an  admiraUe, 
though  poeiical  description  of  some  varieties  of  opal. 


OBSIDIAN.    HiTALUs  Vülcani. 

Empymdox  Quarts,  M.    Indlviaible  Quarts,  Furibl«  Quarts,  J.    Pearlatnne— Pitchslone.    Pumfc«. 
Marekanite.   Pechateln,  PerliteUi,  Biiraiein  of  tke  O0rm^uu.  Petrotilex  resbiUe.  Feldspaiti  reainite,  H. 

399.  No  regulär  forms  or  cleava^. 

H.=6 — 7.  G.=2'396,  obsidian  from  Iceland ;  2*212,  pitchstone 
from  Meisser.  Lustre  vitreous — pearly.  Streak  white — grayish 
white.  Color  black,  brown,  red,  green,  gray,  white ;  none  bright. 
Subtransparent — subtranslucent.     Fracture  conchoidal. 

The  species  obsidian  has  been  distributed  into  the  four  so  called  species,  obiidian, 
pitchstone^  pearlstone^  and  fwnice.  Obsidian  more  nearly  resembles  glass  in  its  ap- 
pearance,  and  is  often  called  volcanic  glass.  Pitchstone  has  a  resinous  lustre  and  8 
spUntery  fracture.  Its  colots  are  priucipally  brown,  green,  or  red.  U  presents  fre- 
quent  transiiions  into  obsidian  on  one  side  and  pearlstone  on  the  other.  Pearlsttme 
is  a  gray  variety  with  a  pearly  lustre  ;  it  occurs  in  rounded  balls,  one  to  two  inches 
in  diameter,  usually  composed.  of  thin  concentric  lamins,  and  oflen  coniaining,  as  a 
nucleus,  a  grain  of  obsidian.  Pumice  is  a  vesicular  obsidian.  It  occasionally  pre- 
sents  a  fibrous  structure,  and  its  filaraents  have  a  peculiar  silky  lustre ;  at  other 
times  it  has  a  more  delicately  glassy  texture.  Its  vesicular  structure  renders  it  buoy- 
ant  for  a  time  on  water.  Murekanite  is  a  peculiar  pearl-gray  translucent  varietyf 
from  Marekan  in  Kamschatka. 

Obsidian' contains,  accorcUng  to  Berthier,  Thomson,  and  Descotils, 


OMdlao. 

Pit  from  Amn. 

do.  from  Saxony. 

Pearlutone. 

Obuidiaa. 

Silica 

69-46 

63-500 

73100 

70-400 

72^0 

Protox.  Iron 

3-60 

3-796 

0-864 

4384 

2-0 

Alumina 

2-60 

12-736 

13-560 

11600 

12-5 

Soda 

508 

6220 

6-320 

100 

Potash 

712 

5-200 

— 

Lime 

T54 

4-960 

1-484 

3000 

— 

Water 

300 

4-724 

4280 

— 

Magnesia 

2-60  volatile,  8000 

^— 

lOaOO,  B.         98-512,  T.       100-052,  T.         98864,  T.       965,  D. 

These  varieties  fnse  with  more  or  less  tkcility  before  the  blowpipe,  into  a  vesicular 
glass  of  a  white  or  gray  color. 


*  Moore's  Ancient  Mineraiogy,  p.  153. 
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Obs.  The  several  varieües  of  this  species  generally  occur  in  rocks  of  igneous 
origin.  They  occasionally  form  the  paste  of  porphyries.  They  have  also  been 
observed  forming  beds  or  irregulär  yeins  in  sandstone.  Pumice  is  a  product  of 
modern  volcanoes. 

Obsidian  occurs  in  Icelahd,  the  Lipari  Islands,  Island  of  Milo  and  other  Islands 
in  Ihe  Archipelago;  also  at  Ascension,  Tenerifie,  in  Siberia,  and  Mexico.  The 
hüls  around  the  Valley  of  Tribisch,  near  Meissen,  in  Saxony,  afford  abundantly 
the  pitchstone  variety ;  at  Arran,  in  the  Isle  of  Man,  ii  forms  extensive  beds  in  gran- 
itCj  and  contains,  according  to  Knox,  2  per  cenl.  of  bitumen.  This  bliumen  is  driven 
oft  by  heat,  and  the  pitchstone  transformed  into  a  vestcular  glass.  It  occurs  also  at 
Newry,  County  Down,  Irel.,  in  smooth  lamellar  concretions,  of  a  mouniain  or  leek- 
green  color.  Fearlstone  forms  extensive  beds  in  Hungary,  between  Tokay  and  Ke- 
resztur,  at  Glashütte,  near  Schemnitz,  and  elsewhere ;  also  in  Iceland,  Spain,  and 
Mexico.  Pumice  forms  a  hill  eight  hundred  or  one  thousand  feet  in  heigni,  on  the 
Island  of  Lipari,  termed  from  its  scanty  Vegetation  and  pcculiar  whiteness,  II  Campo 
Bianco.  From  this  locality  and  the  isles  of  Ponza,  pumice  is  exported  in  large  quan- 
tities  for  commerce.  It  occurs  also  in  Hungary,  at  Tenerifie.  &c.,  bul  in  smaller 
quantities  and  of  inferior  quality.  These  difierent  varieties  ofien  contain  imbedded 
cij'^stals  of  glassy  feldspar,  particularly  those  from  Ischia;  some  obsidians  occasion- 
aliy  include  particles  of  olivine  and  traces  of  other  volcanic  minerals. 

Some  varieties  of  obsidian  admit  of  a  high  polish,  and  have  been  employed  for 
mirrors;  the  inhabitants  of  Mexico  formerly  made  it  into  knives,  arrowheads,  and 
other  war  instruments.  Some  varieties  present  an  olive-green  opalescence,  and  are 
therefore  valued  by  the  lapidary.  Pumice  is  very  extensively  employed  for  grind- 
ing  and  polishing,  both  in  the  solid  and  pulverized  State.  It  is  often  a  convenient 
filiering  material. 

The  foUowing  species  should  probably  be  united  wiih  obsidian.  It  has  not  yet, 
however,  been  suligected  to  analysis. 


SpEJERÜLFTE.      HtaLUS  SPB£RT7LUS. 

400.  Occurs  in  irregulär  spheroidal  globules,  with  a  rough  or 
smooth  surface ;  structure  somewhat  radiated  fibrous:  no  cleavage. 

H.=7.  G.=2*416 — 2-452.  Lustre  pearly,  inclining  to  resiiious. 
Streak  white  or  grayish  white.  Color  various  shades  of  brown, 
yellow,  and  gray.   Subtransiucent — opaque.    Fracture  conchoidal. 

I^fearly  infusibie  before  the  blowpipe,  the  edges  merely  becoming  enamelled. 

Ob8.  It  occurs  in  pitchstone  in  ro^md  nodules,  in  Saxony  -,  in  radiated  spheroidal 
globules  at  Glashütte,  near  Schemnitz,  in  Hungary ;  in  roundish  balls  of  a  radiated 
structure,  disposed  in  soft  elay,  wbich  is  evidenUy  a  decomposing  rock,  in  the  Shet- 
land  Islands,  and  in  botryoidal  masses  of  a  bright  yellow  color  in  Briitany.  Brei- 
tbtnpt  first  distinguished  this  species,  and  thus  named  it  on  accoimt  of  the  sphe- 
roidal shapes  it  commonly  presents. 


ISOPYRE.    HvALua  ferriferus. 
Isopyric  Quartz,  Haid,    Ed.  New  Phil.  Jour.III.  363.    TrachyHte,  BrcHhaupt. 

401.  Occurs  in  compact  masses  ;   no  cleavage. 

H.=6 — 6-5.  G.=2-9 — 3.  Lustre  vitreous.  Streak  light  green- 
ish-gray.  Color  grayish  or  velvet  block,  occasionally  spotted  red, 
like  heliotrope.  Opaque — subtransiucent.  Fracture  flat  con- 
choidal.    ßrittle.     Acts  slightly  on  the  magnetic  needle. 


HYALINEA. 


347 


It  contains,  according  to  Dr.  Turner,  Sillca  47*09,  Alumina  13*91,  Peroxyd  of  Iron 
30-07.  Lime  15*43,  Oxyd  of  Copper  l-94==98  44. 

It  fuses  before  the  blowpipe  without  the  emission  of  any  gaseous  matter.  Acids 
act  upon  it  with  diffi^ulty ;  it  is  easily  and  completely  decomposed  by  alkaline  car- 
bonates. 

Obs.  Isopyre  forms  compact  masses,  occasionall]^  two  inches  iu  diameter,  in  the 
granite  of  St.  JuFt,  near  Penzance,  where  it  is  associated  with  turmaline  and  tin.  It 
much  resembles  obsidian,  but  was  distinguished  bv  Haidinger  in  consetmence  of  itB 
ikinter  and  less  vitreous  lustre.  Breithanpt's  trackyliu  (Ed.  New  Phil.  Jour.  I.  364) 
appears  to  be  identical  with  isopyre,  it  dinering  merely  in  its  lower  specific  gravity. 
It  occurs  in  small  masses  in  basalt  and  wacke  at  Sösebühl,  near  Qöttingen. 

Isopyre  is  derived  from  c9oc,  equtd^  and  wo,  ^re,  from  the  similarity  of  its  comport- 
ment  ander  the  blowpipe  to  that  of  many  otner  minerai  species. 


BORACITE.    BoRACiüs  hebohbdrus. 


Tetrmhedral  Boraelte.  .V.    Octahedral  Boradte,  J.    Borat«  of  MagOMla,  P.    Blbont«  of  BfifMrit, 
TUm.    Borult,  M afniiit  BoratAe,  H,    Calemreu«  BoraeitM,  Wtm, 

402.    Primary  form:    the    regulär    octahedron.      Secondary 
forms :  figs.  28  and  33,  PI.  I. ;  also  the  annexed  figures : 

1. 


Cleavage  in  traces  parallel  to  the  faces  of  the  octahedron. 

H.=7.  G.=2'974,  Haidineer.  Lustre  vitreous,  inclining  to  ada- 
mantine.  Streak  white.  Uolor  white,  inclining  to  gray,  yellow, 
and  green.  Subtransparent — translucent.  Practure  conchoidal, 
uneven. 


It  contains,  according  to  Stromeyer  (Qilbert's  Annalen,  xlvüi.  315)  and  Arf^ed- 
son,  (Kong.  Vet.  Ac.  Handl.,  1822,  p.  92,) 


Boracic  Acid 
Magnesia 


67 
33=100,  St. 


69-7 
30-3=100,  Alf. 


It  intumesces  before  the  blowpipe,  and  forms  a  glassy  globale,  which  becomes 
crystalline,  opaque,  and  white,  on  cooling.  Heat  excites  four  sets  of  electric  poles, 
the  four  most  highly  modified  angles  becoming  positive,  and  the  diagonaliy  opposite 
n^^tive. 

Obs.  Boracite  has  been  observed  at  oiüy  two  iocalities.  and  in  each  is  imbedded 
in  gypnm,  and  associated  with  anhydrite.  These  Iocalities  are  at  Kalkberg,  near 
Luneoeig,  and  Segeberg,  near  Kiel,  in  the  duchy  of  Holstein.  At  the  former  place 
it  is  also  associated  with  common  salt.  It  has  Mtn  ötatrred  only  in  crystali,  aad 
these  are  invariably  hemihedrally  modified. 


348  DE8CRIPTIVE  MINERALOOT. 

RHODIZITE. 
O.  Rettt  PoggendorTt  A  analen,  XXXni.  S53. 

403.  Primary  form :  monometric.  Secondary  forms  :  figs.  7, 
8,  9,  PI.  I. 

Hardness  sufficient  to  resist  the  action  of  the  knife.  lAistre  vit- 
reous,  splendent.     Color  white.     Translucent. 

Before  the  blowpipe,  held  in  the  platinum  forceps,  it  fuses  on  the  edges  into  a 
white  opaque  elass,  tmging  the  flame  at  first  green  ;  then  green  below  and  red  above, 
and  finally  redthroughout.  With  borax,  and  sali  of  phosphorus,  it  fases  into  a  trans- 
parent glass,  and  appears  to  contain  no  silica.  Dissolves  with  great  difficulty  in  mu- 
riatic  acid. 

On  account  of  the  reactions  of  this  species  before  the  blowpipe,  and  also  from  its 
extemal  characters,  rhodizite  is  supposed  to  be  closely  allied  to  boracite. 

Obs.  This  species  was  discovered  by  M.  G.  Rose,  in  very  minute  cystals  on  some 
of  the  red  turmalines  of  Siberia,  and  was  named  from  'poJi^ciy,  to  have  tke  color  oflhe 
rosej  in  allusion  to  its  tinging  flame  red. 

HEILVIN.    Carbünculüs  hemihedrus. 
Tetrabedral  Garner,  AT.    Helvloe,  Wtmtr, 

404.  Primary  form:  the  octahedron.  8econdary  form, :  figs. 
30  and  32,  PI.  I.     Cleavage,  octahedral  in  traces. 

H.=6 — 6-5.  G.=31 — 3-3.  Lustre  vitreous,  inclining  to  resi- 
nous.  Streak  white.  Color  wax-yellow,  inclining  to  yellowish- 
brown,  and  siskin-green.     Subtranslucent.     Fracture  uneven. 

It  contains,  according  to  Gmelin,  (Pogg.  Annalen,  iii.  55,) 


Silica 

33258 

Oxyd  of  Iron 

5564 

Oxvd  of  Manganese 
Sulphuret  of  Manganese 

31-817 

14-000 

Glucina 
Alumina 

1     12029 

luoss  by  ignition 

1155=97  823 

It  fuses  with  effervescence  in  the  reducing  flame  of  the  blowpipe,  into  an  opaqne 
globale  of  almost  the  same  color  as  the  mineral.  With  borax  it  forms  a  diaphanous 
globale,  colored  of  an  amelhystine  hue  by  manganese. 

Obs.     Ii  oceurs  in  giieiss  at  Schwarizenberg,  in  Saxony,  associated  with  garnet, 

Sianz,  fluor,  and  calc  spar.     The  only  other  known  locality  is  at  HortekuUe,  near 
odum,  in  Norway.    u  was  named  l>y  Werner  in  allusion  to  its  yellow  color,  from 
4X<«f,  Uu  sun. 


BRÜCITR    Carbünculüs  OBLiauüs. 

Heml-prinnatlc  Chrymlite,  M.     Chondrodite,  Ltny.    Condrodite,  H.     Maclurite,   Seybert^   (Sil- 
llman*«  Am.  Journ.  V.  33G )    FluosillcaU)  of  Maguesia. 

405.  Primary  form:  an  oblique  rhombic  prism;  M:M=112° 
12f  ?  Haüy.     It  oceurs  also  in  short  prisms,  with  replaced  angles 


New  Jersey.                  New  Jeraey. 

Finland. 

32-666                        3600 

3800 

4086                          3-75 

54000                       54-64 

5400 

2-333                         397 

5-10 

2^109                          — 

0-86 

1-50 

1000=^- 193,  S.       l-62c:x99'98,  T. 

—  =99*46,  D'O. 
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and  edges.      Cleavage  indistinct.     Imperfect  crystallizations : 
structure  granulär ;  particles  of  various  sizes. 

H.=6 — 6-5.  G.=3-118,  specimen  from  New  Jersey,  Thomson; 
3-199,  Finland  variety,  Haidinger.  Ltistre  vitreous — resinous. 
Streak  white,  or  very  slisrhtly  yellowish.  Color  yellow,  brown, 
red,  rarely  applegreen.  Transparent — subtranslucent.  Fracture 
subconchoidal,  uneven. 

It  contains,  according  to  Seybert,  (SUliman's  Am.  Joar.  V.  336,)  Thomson,  (Min. 
i.  184,)  and  D'Ohsson,  (Kong.  Vet.  Ac.  Handl.,  1817,  p.  906,) 

Silica 

Fluoric  Acid 

Magnesia 

Peroxyd  of  Iron 

Poiash 

Alumina 

Water 

It  fuses  with  extreme  difficnlty,  per  se,  before  the  blowpipe;  it,  however,  loses  its 
color  and  becomes  opaque,  and  exhibits  traces  of  fVision  on  the  ihinnest  edges.  With 
carbonate  of  soda,  on  charcoal,  ii  fuses  with  difficulty  into  a  light  gray  slag.  With 
borax  there  is  a  Utile  efiercescence  attending  a  ready  fusion  into  a  yellowish-green 
glass.    Wiih  sah  of  phosphonis  there  is  a  silicious  residue. 

Obs.  Brucite  has  been  found  only  in  calcareous  spar.  Its  foreign  localilies  are 
near  Abö,'in  the  parish  of  Pargas,  in  Finland,  and  at  Aker  and  GulsiÖ,  in  Sweden. 

It  is  found  in  greater  abuudance,  and  greater  perfection  of  form,  m  the  adjoininff 
counties  of  Sussex,  N.  J^  and  Orange,  Nl  Y.,  where  it  is  associated  with  spinel,  and 
rarely  pylroxene  and  bronzite. 

This  mineral  was  first  described  and  analyzed  by  Count  D'Ohsson,  in  the  Memoirs 
of  the  Stockholm  Academy,  for  1817,  p.  206.  The  American  locality  was  first  ob- 
served  by  Dr.  Bruce.  The  name  chondrodite,  which  it  bears  in  foreign  coimtries,  is 
derived  from  ;^oi^c,  a  grain^  alluding  to  its  granulär  stmcture.  oeybert's  nama, 
Maclurite,  was  given  in  compiiment  to  Mr.  Wm.  Maclore,  distinguished  for  his 
scientific  researches,  and  bis  unbounded  llberality  as  a  patron  of  science. 


HUMITE.    Cakbunxulub  acrotomub. 

406.  Primary  form :  a  right  rhombic  prism ;  M :  M=120^.  Oc- 
curs  in  minute  and  very  highly  modified  crystals,  often  presenting 
Compound  forms.  Cleavage  apparent  parallel  to  M  and  c,  (shorter 
diagonal.) 

H.=6-5 — 7.  G.=3-l — 3-2.  Ltistrc  vitreous.  Streak  white. 
Color  various  shades  of  yellow,  occasionally  almost  white,  passing 
into  reddish-brown.  Transparent — translucent.  Fracture  subcon- 
choidal. 

Before  the  blowpipe  it  becomes  opaque,  bnt  is  infusible.  With  borax  it  forms  a 
transparent  glass. 

Obs.  It  occurs  among  the  ejected  masses  of  Monte  Somma,  associated  with  mica, 
pleonaste,  and  other  mlnerals.    Monticelli  arranges  it  under  Brucite. 


SESCaiPTIVE  MIHBBALOGT. 


IDOCRASE.    CixmntcBiM» 


I,  M.    WIMu.    Crfriw.    XuihlM. 


Lolnlt,  rn«uAlt,  Uokiw,  »f  U 


407.  Primary  form :  a  right  Square  prism.  Seamdary  farms : 
fig.  1,  of  a  cryslal  from  Amity,  N.  Y.,  and  elsewhere  ;  ngs.  2  and 
3,  of  crystals  from  Vesuvius. 


P  :  (t=143o  63',  M  :  «=135«,  M  :  «'=153°  %&,  M  :  e"=\6V  34',  « : 
a'=146<>  33',  e  :  a"=161°  43',  a  :  e=154°  44J',  o''  :  o"'=146°  25',  tC 
:  o'=139°  64',  o"  :  o"=134°  46*,  P  :  6=151°  56'.  Cleavagt  parallel 
«itb  Mnot  very  distinct,  still  less  distinct  parallel  with  P.  Imiper- 
f€et  eryataüizations :  cotumnar  stnicture  rare — particles  straight 
and  diver^nt,  or  irregulär ;  occasionally  granularly  massive. 

H.=6-5.  G.=3-349 — 3-399.  Luatre  vitreous  ;  often  inclining 
Xo  resinous.  Streak  white.  Color  brown,  passing  into  vaiious 
shades  of  green  ;  green  colors  frequentiy  bright  and  clear  ;  occa- 
sionally sulphuT-yetlow.  In  some  varieties,  Uie  color  appears  otl- 
gieen  in  Üie  directioQ  of  the  axis,  and  pistachio-green  at  right  an- 
glea  with  it.  Subtransparent — faintly  translucent.  Fraclure  sub- 
coDcboidal — uneven. 


Jt  oonuiiu,  accordiog  lo  Hagniis,  (Pogg.  Annaleo,  zii.  M,} 


8Uiu                        37359 

37178 

3S-519 

Alnmina                 23-530 

IS- 107 

»063 

Prowiyd  of  Iron       3999 

4-671 

3420 

Lime                         29681 

35  791 

33411 

Magnesia              )    ...onci 

Protox.Mang.      (    ^^=9977 

0773 

3-997 

1-495=98-015. 

0-018=97-418 

It  b  consequeolly  composed  of  equal  nans  of  Silicate  of  alumina  and  Silicate  of 
Urne.  In  Ihc  blowpipe  flame  ii  fuses  with  some  efTervesceDce  inio  a  [Tansliicenl  jtl- 
low  globnle,  and  forinii,  wiih  borax,  a  diapbanous  glass,  tinged  by  iron. 

Om.  Idocrase  was  trat  discovered  in  the  ancient  Vesuvian  lavas,  and  was  ibeace 
called  Vesuvian.    Il  has  since  been  discovered  in  serpentltte,  gneiss,  and  primitive 
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limestone.  The  Vesaviaii  idoerase  is  of  a  liair-bfown  or  an  olive-green  coüot,  and 
is  asociated  with  ice  spar,  gamet,  mica,  and  nepheline,  The  crystais  are  commonly 
small ;  several  have  been  round,  however,  which  exceed  an  inch  in  each  directioo.  f 
The  finest  specimens  occur  at  Ala,  in  the  Val  di  Brozzo,  in  Piedmont;  they  are 
usually  sublransparent,  of  brilliant  lustre,  and  have  green  or  brown  colors :  rarelj 
perfecily  black.  Egge,  near  Christians  and  in  Norway :  Wilui  river,  Lake  Baik^  ; 
MoDzoni,  m  the  Fassa  Valley,  are  other  localities.  Crystais  of  a  sulphur-yellow 
color  have  been  found  at  the  latler  place.  Liver-brown  diverging  gronps,  are 
brought  from  Eger,  in  Bohemia,  wbence  the  name  Egeran,  for  specimens  of  this 
species.  Crystais  of  a  blue  tint,  called  cffprine^  have  Seen  aescribed  by  Berzelius, 
from  the  vicinity  of  Tellemarken,  in  Norway.  The  color  is  eupposed  to  be  owing 
to  the  presence  of  a  minute  portion  of  copper. 

At  Worcester,  Mass.,  idocrase  occurs  similar  to  the  E^eran  variety,  forming  seams 
and  veins  in  a  quartzose  rock  •,  it  is  here  associated  with  pyroxene  and  gamet.  It 
also  occurs  at  Amiiy,  N.  Y.,  both  granulär  and  in  crystais,  disseminated  through 
limestone,  with  pyroxene  and  hornblende ;  the  crystais  are  occasionally  an  inch  in 
diameter. 

Idocrase  is  derived  from  n^,  /  see^  and  cpifffi;,  mixture ;  behause  its  crystalline 
forms  have  much  reseroblance  to  that  of  several  other  species. 

The  species  xanthite  (  Thtmison,  Ann.  of  N.  Y.  Lyceum ;  MaHury  Silliman's  Joura. 
xviii.  359)  is  closely  similar  in  composition  to  idocrase,  The  following  is  its  compo- 
sition,  as  obtained  by  Thomson : 

Sillca  37-708  35092 

Lime  36306  33080 

Alumina  12-28(>  1T428 

Peroxyd  of  Iron  12000  6368 

Protoxyd  of  Manganese  -  3*680  2*801 

Magnesia                                     2-001 

Water  0-600=102-576.  1-680=98-450. 

The  second  analysis  is  stated  by  Thomson  to  have  been  performed  on  the  purer 
specimen.  According  to  Mather,  however,  it  exhibits  cleavages  parallel  to  the  fooes 
of  an  oblique  rhomboidal  prism  of  the  following  aneles :  97®  30'  -,  94o  ;  107o  30'.  It 
usually  consists  of  a  congeries  of  very  small  rounded  grains,  of  a  grayish-yellow 
color,  easily  separable,  and  thus  preseniing  low  degrees  of  hardness.  Specific  grav- 
iiy  3-201 — 3'221,  Thomson.  With  borax  ii  forms  a  glass,  which  is  yellow  while  bot, 
but  becomes  colorless  on  cooling. 


GARNET.      CaRBÜNCULÜB  nODECAHEDRl». 

DodtcRhedral  Gamet,  M,  and  J,  Melanite.  Pjrrop«.  OfOMuUuita.  Topeaollte.  AlroandiDe.  Ap< 
lome.  E«M)nite,  Cinnamon  ttone.  Greenlandite.  Pyrenaite.  Uolophoniie.  Allochroite.  GranaL 
Pirop.  Kolopbonit.   RomaosQvil,  ^ordentkiöld.  Braunatelnlüeflel,  fF.    Grenat,  H.   Carbunculua. 

408.  Primary  form :  the  rhombic 
dodecahedron.  Secondary  forms :  PI.  I., 
figs.  11,  16,  18,  27 ;  also  several  of  these 
in  Combi  nation  ;  also  the  annexed  figure, 
which  is  similar  to  fig.  25,  a  hexoctahe- 
dron.  Cleavage  indistinct  parallel  with 
the  faces  of  the  dodecahedron.  Planes  E 
often  striated  parallel  to  their  common 
intersections,  and  occasionally  parallel  to 
the  faces  of  the  cube,  (P,  fig.  6,  PL  I.)  Imperfect  crystcMixor 
tions :  structure  lamellar — laminse  thick  and  bent ;  structure 
granulär — paxticles  of  various  sizes,  sometimes  impalpable ;  strongly 
coherent — iriable. 
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H.=6-5 — 7*6.  G.=3'5 — 4-3.  Lustre  vitreous — ^resinoiis.  StreaJc 
white.  Color  red,  brown,  yellow,  white,  green,  black  ;  none  bright, 
except  some  red  colors.  Traniqiarent — subtranslucent.  Fracture 
smbconchoidal,  uneven. 

Tbe  several  Yarieties  of  this  species  are  quite  different  in  their  compositfon.  They 
all  contain  Silicate  of  Alumina,  and  variable  proportions  of  the  Silicaten  of  Lime, 
Iron,  or  Manganese,  which  substances  have  tne  property  of  replacing  one  anotber 
withont  causing  a  change  of  crjrstalline  form.  Tbese  varieties  have  oflen  been 
classed  as  distinct  species,  and,  therefore,  require  some  paiiicnlar  explanations. 

Oamet  inclndes  the  red  and  brownish-red  specimens;  these  have  been  called 
preciaus  or  common^  according  as  they  were  nearly  transparent  or  opaque.  The  pre- 
cious  gamet  is  again  dividea  mto  AmandvM  ana  pyrope^  according  to  its  tran^spa- 
rency.  The  pyrope  is  described  as  presenting  a  dark  blood-red  color  by  reflected 
Light,  but  yellow  by  transmitted.  Pyrope  was  so  called  Arom  ««f ,  ßre^  Tro/Mtf  to  see^ 
in  allusion  to  its  color. 

Cinnaman  stane^  essonite  or  canehhUin  of  the  Gkrmans.  is  intermediate  in  its  color 
between  h]racinth-red  and  orange-yellow,  and  was  called  by  the  firsi  and  last  of  the 
above  names,  because  of  its  resemblance  to  the  color  of  cinnamon.  Colopk&nite  is 
composed  of  coarse  roundish  particles  easily  separatcd,  presenting  reddish-brown, 
yellowish-brown,  oil-green,  and  honey-yellow  colors,  ana  often  a  fine  iridescence. 
When  üie  narticles  are  impalpable  and  strongly  coberent,  it  is  called  aUochroiU. 
J^lanite  (irom  fcX«;,  block)  occurs  in  black  dodecahedrons,  sometimes  modified. 
PyrenaiU  is  found  in  minute  black  symmetrical  dodecahedrons,  and  was  so  caJled 
from  ils  locality  in  the  Pyrenees,  at  the  Pic  Eres  Lids,  near  Bardges.  Orossular  or 
grossularite,  has  a  pale  gooseberry  green  color,  (whence  its  name,)  and  invariably 
has  the  form  of  fig.  16,  PI.  I.     Topazolüe  occurs  in  small  yellow  crystals.    Aplome 

Sresents  the  form  of  ihe  dodecahedron,bat  the  faces  are  striated  parallel  to  the  shorter 
iagonal;  its  color  is  brown,  sometimes  greenish.    G.=3'44,  olherwise  it  resembles 
garnet.    Romamovüe  of  Nordenskiöld,  from  Kimito,  in  Finland,  is  apparently  a  va- 
riety  of  cinnamon  stone. 
The  composition  of  these  varieties  has  been  determined  as  foUows: — 

Prec.  Gamet          Eaannite.  Meltnlte.  0roHnlar. 

Silica  35-75  39*826  42*450  40*56 

Alumina  27*25  20-141  22*475  20*10 

Lime                     30*574  6*525  34*86 

Oxydofiron  3600  9  459  9  292  5*00 

Magnesia               13-430                               

Oxyd  of  Mang.  0*25                  6*273  0*48 

99*25,  Klap.    100*000,  Leh.    100*445,  W&chtmeister.  100  99,  Da 

Pyrope.  Colophoiiite.             Allochmite.  Pyrenaite. 

Silica  43*70  370  350  43 

Alumina  22*40  13*5  8*0  16 

Lime  6*72  290  300  20 

Oxydofiron  11*48  7*5  170  16 

Magnesia  560  6*5                       —  — 

Oxyd  of  Mang.  3*68  4*8  35         Water    4 

93*58,  Kobell,         98*3,  Simon.         935,  Vauq.         99,    Vauq. 

Pyrope  contains,  in  addition,  7*68  per  cent.  of  chromic  acid. 

l'hese  several  varieties  fuse  with  some  difierence  of  facility  into  a  black  vitreous 
globule,  which  oAen  acts  on  the  magnet. 

Ob8.  Gamet  occurs  imbeded  in  mica  slate,  granite,  and  gneiss,  and  occasionally 
in  limestone,  chlorite  slate,  Serpentine,  and  lava.  The  precious  gamet  occurs  in  the 
grcatest  perfection  in  Ceylon  and  Greenland.  Common  gamet  is  met  with  in  dode- 
cahedrons from  three  to  four  inches  in  diameter,  at  Fahlun,  in  Sweden,  Arendal  and 
Kongsberg,  in  Norway,  and  the  Zillerthal.  It  occurs  abundantly  in  crystals  of 
less  size,  in  mica  slate,'in  the  ibland  of  Mull,  the  shires  of  Perth  and  Inverncss,  Shet- 
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land.  Green  crystals  are  met  with  at  Schwartzenberg,  in  Saxony.  Melanite  is 
found  in  ihe  Vesnvian  lavas,  and  also  near  Rome.  GrosstUarUe  occurs  near  the 
Wilui  River,  in  Siberia.  Cirmamon  stnne  is  met  wiih  in  masses  of  considerable  size 
in  the  primitive  rocks  of  Ceylon.  Aplome  occurs  on  the  bjuks  of  the  river  Lena  in 
Siberia,  and  at  Schwartzenberg,  in  Saxon^. 

Several  beautiful  varieties  of  this  species  occur  in  the  United  States.  Hanover, 
N.  H.,  affords  small  bui  beautifuUy  s^mmetrical  crystals,  transparent,  and  of  a  rieh 
brownish-red  color;  they  are  there  disseminated  in  homblende  gneiss.  Dark  blood- 
red,  and  highly  splendent  dodecahedrons,  with  beveled  and  truncated  edges,  occur  at 
Franconia,  N.  H.,  in  geodes,  in  massive  gamet,  calcareous  spar,  and  magnetic  iron 
orc.  At  Carlisle,  Mass.,  beautiful  geodes  of  crystals,  of  a  transparent,  cinnamon- 
brown  color,  similar  to  fig.  18,  PI.  I.,  accompany  scapoliie  in  whiie  limestone ;  Box- 
borough,  in  the  same  region,  affords  similar  but  less  remarkable  specimens.  Crys- 
tals of  meianite,  sometimes  an  inch  in  diameter  and  of  rare  beauty,  occur  in  geodes 
at  Franklin  furnace,  in  New  Jersey,  in  limestone,  associated  with  quartz  and  green- 
ish  feldspar.  At  Monroe,  Conn.,  are  obtained  very  perfeci  and  highly  lustrous  tra- 
^zohedral  crystals,  frora  a  half  to  one  inch  in  diameter,  imbedded  in  mica  slate. 
Haddam  affords  large  but  brittle  and  irregulär  trapezohedrons,  associated  with  chry- 
soberyl,  beryl,  autoraolite,  and  Columbite.  Large  dodecahedral  crystals,  sometimes 
two  inches  or  more  in  diameter,  of  a  dark  brownish-red  color,  are  found  ai  New 
Fane  and  Marlborough,  Vt.,  in  chlorite  slate ;  also  in  mica  slate,  in  Chesterfield, 
Mass.  The  limestone,  at  Lyme,  Conn.,  affords  a  blackish-brown  variety  in  large 
crystals,  similar  to  fig  18,  PI.  L  Colophonüe,  composed  of  large  particles,  consii- 
tutes  a  powerful  vein  in  gneiss,  at  Willsborough,  N.  Y.,  on  Lake  Charoplain.  A 
finer  grained  variety,  of  yellow  and  red  colors,  is  met  with  on  Roger's  Rock,  Lake 
George.  Compact  garnet  occurs  at  Franconia,  N.  H.  Yellow  and  reddish-brown 
varieties  occur  with  Franklinite,  at  Franklin  furnace,  N.  J.,  in  limestone. 

Pyrope  is  oflen  highly  esteemed  as  a  gem.  The  cinnamon  stone  from  Ceylon  is 
also  highly  prized,  when  large,  finely  coTored,  and  transparent.  Pulverized  gamet 
is  sometimes  employed  as  a  Substitute  for  emery. 

The  gamet  was,  in  part,  the  carbunculus  of  the  ancients.  This  term  was  probibly 
applied  also  to  the  spinel  and  Oriental  ruby.  The  Alabandic  caibuncles  of  Pliny 
were  so  called  because  cut  and  polished  at  Alabanda.*  Hence  the  name  Alman- 
dine,  now  in  use.  Pliny  describes  vessels  of  the  capacity  of  a  pint,  formed  from  car- 
buncles,  "  non  claros  ac  plerumque  sordidas  ac  semper  fulgoris  horridi,"  devoid  of 
lustre  and  beauiy  of  color,  which  probably  were  large  common  gainets.  The  gamet 
is  also  supposed  to  have  been  the  nyacinth  of  the  ancients. 

A  mineral  has  been  lately  described  by  M.  Hess,  of  St.  Petersburg,  under  the 
name  of  OuwarowüCj  which  bears  a  very  dose  resemblance  to  the  green  garnet.  It 
occurs  in  transparent  emerald-green  dodecahedrons,  having  a  hardness  of  7'5.  When 
heated  it  does  not  give  out  water,  nor  decrepitate,  nor  change  its  color.  With  boraz 
it  fuses  with  ditficulty  inlo  a  clear  chrome-green  glass.  With  salt  of  phosphorus  it 
is  decomposed  only  when  in  powder;  the  bead,  when  coid,  has  a  fine  green  color,  and 
is  muddy  from  interspersed  silica.  It  appears  to  be  of  more  difficult  fusion  than  tha 
garnet,  and  also  to  have  a  superior  haroness.    It  occurs  at  Bissersk,  Russia. 


ZIRCON.    Carbijnculus  quadratus. 
Prininattc  Zircon,  ^andJ.    Hyacintb.    Jargon.    Zlreonlte.    Silicate  of  Zirconla.    Zirkoti. 

409.  Primary  form :  a  right  Square  prism.  Secondary  forma : 
The  first,  and  the  second  excepting  the  planes  (/,  occur  as  modi- 
fications  of  the  zircon  of  Buncombe  CJo.,  N.  C.  Fig.  2,  with  the 
terminal  edges  of  the  pyramid  truncated,  occurs  at  Mi^lebury,  Yt. 


♦  Moore's  An.  Min.  p.  156. 
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Fig.  3  representa  a  crystal  from  the  Sau  Alpe ;  M  :  e=135°, 
M :  e=132°  Ifr,  e ;  e=123°  19',  M  ;  C^lSg-^  47',  & :  o'=147°  3',  a  :  e 
=133='  39',  a :  e=15K  39'.  Cleavage  parallel  to  M  ;  also  less  dis- 
tinct  parallel  to  e.     It  occurs  also  in  irregulär  forms  and  grains. 

H.=7-5.  G.=4-5— 475:  4-505,  Haiduiger;  4-681,  Thomson; 
4-721,  LowTy ;  4-453,  a  crystal  from  Buncombe  Co.,  N.  C.,  Vanuxem. 
Lautre  more  or  less  perfectly  adamantitie.  Streak  while.  ColoT 
red,  brown,  yeJlow,  grny,  while.  Transparent — subtranslucent. 
FVactttre  conchoidal,  and  briUiant. 

It  coDlains,  according  to  Vauquelin,  Muir,  Benelius,  aad  Vanuiem,* 


Silica 
ZiTconla 
Oiyd  ot  Iroa 


99,  Vau.       99-33,  Muir.        lOO'M,  Ben.       9915,  Van. 


It  loses  its  cotor,  bul  is  inrnsible,  jkt  w,  and  also  with  catbonale  or  »da  and  satt 
of  phnsphorus.     Wiib  boraz  it  melu  into  a  diaphanous  glass. 

ByaevUA  includes  ibose  individuals  which  present  bright  colors,  considcrkble 
tnnjparener,  aaii  whosc  cryMals  bnve  smoolh  and  shining:  nurfaces.  ZircoaiU  pre- 
Bents  /rrifisli  or  brownish  liols,  and  >*  frequenily  rough  and  opaque.  The  variety 
ftfim  Caylon.  which  i^  colorle^,  or  bof,  a  smolcy  tin^,  and  is  iheiefore  sold  for  infe- 
rior diamonds,  i$  somi-^inies  caDed  jargan. 

Hyacinlh  occura  in  the  sand  and  alluvia!  deposils  of  cerlain  rivers  in  Ceylon,  al 
Eipalllie,  near  Puy  de  pMnce ;  at  Ohiapian,  in  Transylvania ;  occaüionalJy  in  vol- 
canic  tnfii  in  Auvergne,  aud  »i  VesuHus.  Siberia  affoida  crystals  as  large  as  wal- 
nuu<.  Splendid  speciinens  cccur  alao  in  Oreenland,  and  in  Ihe  zircon-sienilc  of 
Frederickswam,  in  Norway. 

In  Bancombe  Co.,  N.  C,  on  Ihe  road  leading  from  Ihe  Saluda  Gap  lo  Ashville, 
nponlht  first  elevalion,  afler  passing  Green  river,  very  beamiliil  cryslals  of  zirtou  are 
foand  loose  in  the  soil.  and  someiimes  aiiached  to  feldspar  and  qnarii.  Fine  speci- 
mens  t^cnr  at  Warrick,  N.  J.,  in  gnei.ss ;  al  Mcinrne,  in  ma^netir  iron  ore;  and  al 
EdenviUe,  in  scapolile.  Sptcimens  have  ahn  been  obiained  near  Tremon,  New  Jer- 
sey, in  goeiss.     Loose  masses  uf  sieniie  at  Middlebury,  Vt.,  bave  alfiirdcd  some  spe- 


•  Journal  of  Che  Acad.  of  ^■al.  Sei.  of  Philad..  111,  59. 
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cimens ;  also  tbe  talcose  stal«  al  Easton,  Penn.    The  chrTSoberr)  localil;  at  Haddaia 

hssyielded  some  small  but  very  perfecl  cryataU. 

Hyacinih  rarely  occurs  of  sufficieat  dimcnsions  to  be  valued  as  a  gem. 

iL  is  very  doubiful  whelher  ihe  modern  hfacinth  ix  one  of  the  number  ot  »tonet 
ihat  weie  calied  hyaciuib  (Uiirfx)  by  ihe  Bnclenu.  Jameson  seems  lo  have  suppoaed 
that  they  applied  this  name  to  Uie  amelhysl  or  sapphire. 

EUDIALYTE.    CiBicNC[r[,D3  rhohbobeiwdi. 
Bbonbohtdriil  AbundliH-Bpu',  Htit.    EadyiliW,  imfr^tr  trlktgr^tf. 

410.  Primary  form:  an  acute  rhombohedron ;  R:R=73''40', 
and  106°  20-.  Secondary  form :  R :  <;=143^  10'. 
R  :  a=112°  33',    R  :  a'=143°  44'.     a  :  e=90°. 
Cleavage  parallel  with  a,  very  perfect.      Oc- 
curs very  massive. 

H.=6.  G.=2-9036.  Lustre  vitreous.  Streak 
white.  Color  browniah-red,  rose-red.  Opaque 
— slightly  translucent.  Fracture  subconchoi- 
dal  or  splintery. 

Stromeyer  obtaiaed  in  two  analysea,  (Dntersachon^a,  p.  438,) 


Silica 

Ö*47 

&3339 

Zircobia 

10-89 

11103 

Llme 

IfrU 

9-785 

Soda 

13-93 

i3-83a 

Proloxyd  of  Iron 

6-85 

6-7M 

Frotoxyd  of  Manganese 

3-57 

9-063 

Murialic  Acid 

103 

1034 

Waler 

180=^-67. 

1801= 

Ii  fuses  before  the  blowpipe  into  a  leek-green  scoria.  When  pulverized  It  getaU- 
Di  ICH  vilh  acids. 

Osa.  The  only  known  loeality  ix  st  Kangerdluartnk,  in  Wetf  QrRenland,  whwe 
il  Is  eiiher  atisociaied  vilh  homblende  and  lodalite,  or  imbedded  in  compact  whit« 
feldspar.  The  cryüals  are  usually  small,  but  sometimes  ogcut  an  ioch  or  more  in 
lenglh,  ll  was  firat  described  by  Stromeyer,  who  gave  It  Üie  above  Mine  od  accoolU 
of  its  aasy  solubility  in  a(:ida,  from  n,  ttüüy,  and  JhXh,  Ui  düsolzie. 

STAUROTIDE.    Carbcnciiuii  dbcmüto«. 
FrinUoMiU  OusM,  M.   OmiiUi«.    BUnroUde,  H.    BunnUUi,  W. 

41 1.  Primary  form :  a  right  rhombic  prism ;  M  :  M=129o  31', 
Seeondary  forma : 
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P  :  a=125o  l&,  M  :  6=115^  15^.     Cleavage  parallel  to  e,  bat  inter- 

rtipted ;  parallel  to  M  less  distinct.  Sumce  P,  often  quite  rough 
and  concave.  Camvound  crystals :  fig.  3  has  proceeded  firom  a 
nucleus  com)X)sed  or  four  molecules,  and  is  an  example  of  compo- 
sition  parallel  to  a  plane  e,  on  a  terminal  edge.  Fig.  2  represents 
a  Compound  crystal,  in  which  composition  is  of  the  third  kind,  and 
parallel  to  a  plane  on  the  acute  solid  angles.  This  peculiar  posi- 
tion  hos  arisen  from  the  concurrent  action  of  four  molecules.  (See 
}}  76, 77.)  These  forms  are  of  very  common  occurrence.  Imper- 
fect  crystallizations  have  not  been  observed. 

H.=7— 7-5.  G.=3-693,  Thomson  ;  3-724,  Haidinger  ;  3-273.  an 
opaijuo  and  impure  specimen,  Thomson.  Lusire  subvitreous,  in- 
clinuig  to  resinous.  Streak  white,  or  grayish-white.  Color 
dark  reddish-brown — brownish-black.  Translucent — nearly  or 
quite  opmiue.     Practure  conchoidal. 

It  contaiBs,  according  to  Klaproth,  Thomson,  and  Vauquelin, 


Brltuny. 

Silica                              3750 

36G96 

33-00 

Alumina                         4100 

39-880 

44-00 

Protoxyd  of  Iron            1825 

18144 

1300 

ProtoxydofManganr^e    050 

4046 

100 

Magnesia                         0-50 
Mo&tuie                          

0*686 

Lime    384 

Klap. 

0080 

Thom. 

97  75, 

99  532, 

94-84,  Vauq 

Before  tbe  blowpipe  it  darkens,  but  does  not  fuse. 

Obs.  It  occurs  imbedded  in  mica  slate  and  gneiss,  at  St.  Gothard,  in  Switzerland, 
and  tbe  Greiner  moontain,  Tyrol,  affords  simple  crystals  of  this  species,  associa- 
ted  with  kyanile.  Tbeir  connection  with  kyanite  is  sometime.s  \rery  peculiar  : 
they  occur,  apparently,  as  a  continuation  of  its  crystals,  and  also  parallel  with 
them.  It  has  oeen  stated  (I  79)  that  there  is  a  kind  of  crystallogenic  induction, 
which  influences  the  relative  position  of  crystals  of  the  same  substance,  and  often 
causes  them  to  unite  in  the  formation  of  postnatal  twins.  This  appears  to  be  an  in- 
stance  of  a  similar  influence  between  the  crystallogenic  attraction  of  difierent  sub- 
stances.  Twin  crystals  of  a  large  size,  occur  in  Bretagne;  also  al  Oporto  and  St. 
Jago  de  Compostella,  &c. 

Staurotide  is  very  abundant  throughout  the  mica  slate  of  New  England.  Franco- 
nia,  Vt.,  afibrds  large  brownish-red  opaque  crystiüs,  often  presenting  Compound 
forms;  also  a  brownish-black  variety.  Chesierfield,  Mass.,  Hartwell  and  Win- 
throp, Me.,  Bolton  and  Tolland,  Comi.,  and  New  York,  3^  miles  from  the  ciiy,  are 
other  localities.  It  also  occurs  abundanily,  in  Single  crystals,  of  a  dark  reddisL- 
brown  color,  on  the  Wichichon,  about  8  miles  from  Philadelphia. 

Staurolite  is  so  called  from  vravpof,  a  cross,  and  Xi6»f,  stane. 


OSTRANITE.    Carbdnculus  rhombicus. 
BreitAoM^t,  Edin.    New  Phil.  Jour.  IV.  186. 

412.  Primary  form :  a  right  rhombic  prism ;  M  :  M=96°  and 
84°.  Sccondary  form :  similar  to  fig.  2  of  Zircon ;  e  :  6=^128° 
14^  and  133°  42^  Cleavage  parallel  with  e,  (shorter  diagonal,) 
scarcely  perceptible. 
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H.=7 — 8.  G.=4-32 — 4-4.  Lustre  vitreous.  Cohr  clove-brown. 
Very  brittle. 

It  does  not  fuse  before  the  blowpipe,  but  its  color  becomes  paler.  With  borax,  it 
melts  with  difficuUy  into  a  transparent  glass.    It  is  insioluble  in  nitric  acid. 

Obs.  This  mineral  occurs  in  Norway,  and  it  is  supposed  in  the  zircon-sienite  of 
Frederickswam.    It  resembles  zircon,  bot  differs  in  crystallization. 


ORDER  VII.    SCAPTINEA. 


RED  ZINC  ORR    Rutilus  Brüqi. 

Primnatic  ZInc  Ore,  M.    Red  Zinc,  Red  Oiyd  of  Zlnc    Manguietian  Oxyd  of  ZInc.    Zinknxyd, 
L.    Zinc  Oxyd«  Ferrir^re  Brua  Rougeatre,  H. 

413.  Primary  form :  a  right  rhombic  prism  ;  foliated  parallel 
to  the  base  of  the  prism.  Imperfect  crysiallizations :  structure 
foliated ;  granulär — particles  strongly  coherent. 

H.=4 — 4-5.  G.=5-432 — 5-523.  Lustre  subadamantine.  Streak 
orange-yellow.  Color  deep  red,  also  inclinin^  to  yellow.  Trans- 
lucent — subtranslucent.     Fracture  subconchoidal.     Brittle. 


It  contains,  according  to  Berthier,  Oxyd  of  Zinc  88,  and  Sesqnoxyd  of  Manga- 
nese  12.  It  is  infusible,  per  « ,  before  the  blowpipe ;  with  borax  it  yields  a  yellow 
transparent  glass.  It  dissolves  without  effervescence  in  nitric  acid.  On  exposure 
to  the  air,  it  sufiers  a  partial  decoraposition  at  the  surface,  and  becomes  invested  with 
a  white  coating,  which  is  carbonale  of  zinc. 

Ob8.  It  occurs  with  Franklinite,  and  also  with  calcareous  spar,  at  Franklin  and 
Sterling,  N.  J.  It  was  first  noticed,  described,  and  analyzed,  by  Dr.  Bruce,  (Bruce's 
American  Mineralog.  Jonrn.,  vol.  i.  p.  96.)  Mitscherlich  has  observed  some  mi- 
nute  six  sided  prisms,  in  the  iion  fumaces  of  Konigshutte,  in  Silesia,  which  he  be- 
lieves  to  be  identical  wiüi  this  species. 


RÜTILE.      RüTILÜS  QUADRATUS. 

Peritomooi  Tltantum  Ore,  M.  Tltanite.  Nigriae.  Criapite.   Gallisinite.  Bagenlte,  Sau»9urt.    Ti- 
tane Oxyd«,  U.    Titanic  .\cid,  Tlum. 

414.  Primary  form, :  a  right  Square  prism.  Secondary  form^: 
fig.  51,  PI.  I,  with  the  planes  a,  so  extended  as  to  form  a  four 
sided  pyramid  at  each  extremity  of  the  crystal.  Also  the  annexed 
figures : 
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M  :  e=135^,  M  :  e'=161o  34',  e  :  «'=153°  26',  a  :  a=117°  y,  a  :  e« 
148°  31',  M  :  e=123°  5%  e  :  e-128°  41'.  Cteavage  parallel  to 
M  distinct ;  to  e  less  so.  M,  e  and  e',  aie  usually  vertically  stri- 
ated.  Crystals  oflen  acicular.  Compound  cryalals:  they  occtir 
under  the  form  of  singly  and  doubly  ^niculalöd  crystals  ;  one  of 
the  latter  kind  is  represeDted  in  fig.  1.  For  aa  explanation  of  these 
forms,  see  S  78.  Imperfect  cryatalliztUiona :  stracture  granulär, 
particles  of  various  sizes,  and  slrongly  coherent. 

H.-6— 6-5.  G.=418,  Klaprnth  ;  4249,  Moha;  a  dark  variety 
from  Ohiapian.  Lustre  metailic  adamantine.  Streak  very  pale 
brown.  Color  reddish-brown,  passing  into  red ;  sometimes  yel- 
lowish.  Sublranspatent — opaque.  Fracture  subconchoidal,  un- 
even.     Brittle. 


ir  pure  litanic  add,  it  is  composed  of  Tilanium  6600,  and  Oiygen  3395;  bot 
NiffTine  contains  abaiii  14  per  ceni.  of  Oxvd  of  Iron.  Before  Ihe  blowpjpe  it  re- 
mains  unaltered.  Wiih  börai  it  foims  a  hyadoih-ied  bead.  It  commiuiicBt«»  ■ 
paU-red  cotor  to  sali  of  phoaphoros,  bul  does  aot  fuse  wilh  it. 

Oaa.  RittilcJHgenerally  found  in  imbedded  crystals,  in  masaesofqnailzorfeldspar, 
and  oAen  occnrs  in  acicular  crystals,  penetraling  quam  cirslala.  Ii  has  also  been 
met  wich  on  Npecutar  iron.  In  Ihis  Situation  il  occurN  in  the  Orisons.  Braiil  aSbrds 
Ihe  acicular  rrystaUizations  in  limpid  qnarlz.  Al  Yrieix,  In  France,  and  in  Castlle, 
geniculaied  ctysUls  are  obiained,  onen  of  large  size.  At  Ohl^ian,  in  Tran^l- 
vania,  it  is  foond  in  pcbbics,  of  a  black  culor,  and  hence  called  Nigrine.  A  mas- 
sive vaiietj  occurs  st  Arendal,  in  Norway  ;  also  at  Earingbricka,  in  Swedeti ;  Ibe 
laller  is  said  to  contaiu  3  per  cenl.  of  chrome,  and  is  the  THiane  exidi  cXremifiT*  ot 
Hai'iy.  Al  Windsor,  Maas-,  eryslallized  rmile  occurs  Ihickli'  disseminated  Ibrougli 
nerrov  veins  of  feldspar,  traversing  an  extensive  ledge  of  cblartte  slaie.  Lar^ 
Compound  crystals,  of  a  dark  cotor,  are  occasiona!]/  found  ac  Laue's  Mine,  Monroe, 
Conn.,  also  in  Ihe  neighboring  town  of  HunlJDglon,  The  mica  slaie  of  Hampshire, 
Berlnihire,  and  Franidlu  counlies,  Mass.,  conlains  ihis  species,  but  no  vherc  in  coo- 
siderable  quaotity.  Iioccars  ia  beantiful  iranslucentandsubtransluceal  cryMalB,ina 
feldopar  quarry  near  Middletown,  It  is  met  with  in  small  brilliant  crystals,  in  white 
liraestone,  wilh  spinel,  Serpentine,  lalc,  mica,  ic,  at  Amity,  N.  Y.,  and  wilh  bluesap- 

Ehire,  turmaline,  and  spinel,  in  a  similar  rock  at  Newton,  N,  J,  Loose  crystals  have 
een  found  in  North  Carolina  and  Viiginia. 

The  finer  tipecimens  of  Ihis  spMies  trom  Middletown,  Conn.,  when  cul  and  jjol- 
ished,  form  a  g«ro  of  rare  beauty.  The  oxyd  of  Utaalam  is  employed  in  painting 
porctilain. 
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Ruiile  is  so  naraed,  in  illaslon  to  its  coioi,  fron  Ibe  Lilin  ralilas,  which  signifies 
iothTtd&DArrsplendtnl.    SaussDrenamed  ft  reiiculatcd  varicly  ii>£^<»i>,  from*a^4r*. 


SPHENE.    RuTiLOa  OBUftuCB. 


HcmlpHanillcTKiDlom  Oh,  jr.    Tlunlu.   Bnunlfa 
Vim.    äplitni  TltUM  BIllco  »hlLrl,  U. 

415.  Primary  form:  an  oblique 
rhombic  prism.  ^econdary  forms  : 
n :  n=136''  8',  P  :  y  (adjacent  planes) 
=60°  24.  Cleavage  pnrallal  to  n 
and  P ;  not  easily  obtained.  Imper- 
fect  crystaliixations :  lamellar  and 
granulär  structnre;  particies  in  the  | 
latter  strongly  coherent. 

H.=5— 5-5.    G.=3468,  Haidinger. 
3-2378,  of  a  specimen  from  St.  Go-    N^m^T-n«*"-*     cwmn 
thard,  Cordier.     Lustre  adamantine        '      *  """' 
— resinous.   Streak  white.     Color  brown,  gray,  yellow,  green,  and 
sometiines  block.     Transparent — opaque.     Drittle. 


.  251.)  and  Cordier,  (Jonr.  des 


Before  the  blowpipe  the  yellow  varietiesare  no<  aliered  in  color;  the  olhersbe- 
come  vellow.  They  slightlv  intum*sc«,  and  fuse  on  Ihe  eiges  into  a  dark  coamel. 
With  Doräx  they  afiorda  yeflowish-green  glass.  TheydissolTe  lq  healed  nilric  acid, 
wilh  Ihe  eiceplion  of  a  silicious  residue. 

Obb.  This  species  was  rormerly  divided  iuto  titaniU  and  ipkiu,  the  furmer  in. 
claded  the  brown  or  btack  varieiies,  Ihe  latter  Ihe  lighier  colored  and  transluceni. 

Spbene  occur^  inler^persed  amoog  piimarj  rocks,  in  gneiss,  granite,  mica  slate, 
primitive  HmEsione ;  also  in  sieniie,  and  beds  of  iron  ore.  Tiianile  occurs  wiih  py- 
roxene,  in  beds  of  iron  ore,  at  AreodaJ.  in  Horway,  in  granile  at  Sattal,  in  Greenland, 
Sphene  in  complicaled  Compound  crystals,  of  a  pale  ereen  color  and  transparanl,  oc 
ean  at  Oniubinden,  in  the  Orisons,  associated  «ilh  teldspar  and  chlorite,  od  mica 
■late  at  St.  Gothard ;  also  at  Mont  Blanc,  and  etsewhere,  in  ihe  Alps.  Small  cryslab 
occurinsieniteatStroiittan,  in  Arg}-le5bire,  andCHäe,inGalloway.  Occasionallyit 
is  found  among  volcanic  lockü,  as  at  the  Laachar  See,  and  Aademacb  on  ihe  Rhine. 

In  Canada,  at  Orenville,  and  in  Bucks  Co.  Penn.,  three  miles  west  of  Atileboro', 
il  is  associated  wilblahular  spar  and  plumbago.  At  Roger's  Rock,  on  Lake  Gcoi^e, 
il  occars  very  abundantty  in  sma.ll  brown  erystals,  disseminaled  Ihrough  an  aggre- 
gate  of  feldspar  and  pyroiene.  A  similar  variely  occurs  boih  crystallized  and  mas- 
sive, al  Bollon,  Mass.,  in  limestona,  accomjianied  wilh  m'roiene  and  pelalile.  In 
small  black  shtning  crystals  it  is  mel  wilh  at  Gouverneur,  N.  Y.,  imbedded  in  prim- 
iliTe  timeslone  and  associated  wilh  apallle  and  scapolile.  It  occurs  al»j  in  rounded 
grains  and  imperfeci  crysialK  disseminared  ihrou^h  limeslone  with  hainblende,  Ac., 
■t  Edenville  and  Amiiy,  N.  Y.,  and  al  Tnimbull,  Conn. 

The  name  spitiu  was  applied  to  Ibis  mineral  in  allusion  to  the  form  of  the  crys- 
lal,  from  wfi',  «  f^dge. 
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ANATASE.    RuTiLDS  ptramioaus. 


Pyrtmidal  Tltanlom-Ore,  M,    Octahedrlte,  J.    Oteolte.    Tiune  Anfttase,  H. 

416.  Primary  form :  a  Square  octahedron  ; 
A  :  A  (in  the  sfime  pyramid)  =97°  66',  A  :  A  (ad- 
jacent,  but  in  different  pyramids)  =126°  22'. 
Secondary  form :  A  :  6=138°  58',  A  :  m=153° 
11',  A  :  p=116o  49',  a  :  m=116o  33',  e"  :  e"= 
148°  23'.  Cleavage  parallel  to  A  and  p,  per- 
fect. 

H.=5-5— 6.  G.=3-857,  Haüy  ;  3-826,  Mohs. 
Lustre  metallic-adamantine.  Streak  white. 
Color  varioiis  shades  of  brown,  passing  into  in- 
digo-blue ;  greenish-yellow  by  Iransmitled  light. 
Practure  subconchoidal,  scarcely  observable. 


According  to  Vauquelin,  it  Ls  a  pure  Oryd  of  Titanium,  and  before  the  blowpipe 
exhibits  the  phenomena  of  tliat  substance.  When  heated  it  gives  out  a  reddish-yel- 
low  phosphorescent  light,  which  appears  suddenly  like  a  flame  and  is  soon  over ;  a 
peculiarity,  according  to  Sir  D.  Brewster,  not  met  with  in  any  other  species. 

Obs.  Anatase  occurs  most  abundantly  at  Bourg  d*  Oisans,  in  Dauphiny,  accom- 
panying  feldspar,  axinite,  and  Crichtonite.  It  is  also  found  in  mica  slate  in  the 
Grisons ;  at  Tavatsch,  in  the  T3rrol.  In  Brazil  it  occurs  both  imbedded  in  quartz 
and  in  detached  crystals  of  so  splendent  lustre,  as  to  be  someiimes  mistaken  for 
diamonds. 


BROOKITE.    RcTiLüs  Brookukus, 
PrluiaUe  THaniam-pre,  Haid.    Juiinlte,  Sft,    Brooklte,  Lnf, 


417.  Primary  form:  a  rightrhombicprism; 
M  :  M=100°.  Secmidary  form  :  M  :  e=140°, 
e  ;  e=101°  37'.  Cleavage  parallel  to  M  indis- 
tinct ;   parallel  to  P  still  more  so. 

H.=5-5 — 6.  Lustre  metallic-adamantine. 
Streak  yellowish-white.  Color  hair-brown, 
passin^  into  deep  orange-yellow  and  some  red- 
dish  tmts.    Translucent — opaque.    Brittle. 


It  contains  Oxyd  of  Titanium,  with  tiaces  of  Oxyd  of  Iron  and  Manganese,  but  has 
not  yet  been  analyzed. 

0b8.  Brookite  was  first  obsenred  among  some  minerals  accompanying  titanite  from 
Dauphiny,  by  Mr.  Soret,  of  Gcneva.  It  has  since  been  discovered  in  finer  cr3rs- 
tals  at  Snowdon,  Wales.    It  was  named  by  Mr.  Levy,  in  honor  of  Mr.  Brooke. 
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RED  COPPER  ORE.     RDT]i.ns  ocrmDBns. 

■BMt.    Oiidnlu«]  Copp«,  P-    TU*  Ol*.    KolUrap- 

418.  Primary  form :  the  regulär  octahedron,  Secondary 
forma ;  ßgs.  2,  3,  6,  6,  7,  8,  9, 10,  11, 
&c.,  PI.I.,  also  several  of  these  forms 
in  corabination,  as  in  the  annexed  fig- 
ure.  Cleavage  parallel  to  A.  /m- 
perfect  cryatallizations  :  structure 
granulär ;  particles  of  various  sizes 
occasiooally  impalpable.  Sometimes 
earthy. 

H.=3-5.— 4.  G.=5-992,  Haidinger. 
Luatre  adamantine,  or  submetallic — 
earthy.  Slreak  several  shades  of 
brownish-red.  Color  red,  of  various 
shades,    particiilarly    cochineal-red ; 

occasion^ly  crimsoii-red  by  transmitted  light.     Subtranspaient — 
subtranslucent.     Fracture  conchoidal,  uneven.     Brittle. 

It  coDtaJDs  Copper  8888,  (iwo  atoms,)  and  Oxygen  1112,  (one  axom.)  Before  the 
blowpipe,  in  ih«  reducing  flam?,  od  charcoal,  it  aSunls  a  globule  of  copper.  Ii  dis- 
MlTe»  with  effervesceace  in  nitri?  acid. 

Om.  7^  ort  formerly  included  the  earthy  vaiieiiEs.  These  usuallf  preseBI  a 
tiriclc-red,  or  reddish-brown  color,  and  are  frequ«nily  miied  wiih  oi/d  of  iron.  Ther 
oecDi  In  ihe  Bannai,  at  Carasdurf  and  SaalSeld,  in  Thuringia,  and  in  Corawall. 
Fine  translucenl  cry^ls  of  red  copper  ore  occur  with  native  copper  and  quartz  at 
Wheal  Oorland,  and  oiher  Comish  mines.  Isolaied  crysials,  sometimes  an  inch  in 
diameter,  are  found  imticdded  in  lilhomarge  al  Chessy,  neaf  Lyons:  ihey  are  gene- 
rali^ coaled  with  malachite.  Splendid  specimeos  are  brouijht  from  the  Bannat  and 
Ekatherinenber^,  in  Siberia.  Comvall  and  Rheinbrci.back,  on  the  Rhine,  aflbrda 
the^iipiüa»^  variety,  whichoccurs  in  citremely  slendercryslals,  relicularly  andcon- 
fosedly  aggregaled,  aSita  apiiearins  übrous  and  flocculenl. 

It  has  Ken  observed  massive  at  Schn/lef's  mioe,  N.  J.,  assoclaled  with  chrysocolla 
and  Dative  copper. 

Wben  found  in  large  qnantities,  Ibis  speeies  ia  valnable  aa  an  ore  of  copper. 

PYROCHLORE.    Rimuia  Drrroms. 
Oculitdral  Tlunluni'Or«,  M.    Vjncnm,  Brttnttr'i  Jeun.  VI.  XB. 

419.  Primary  form :  the  regulär  octahedron.     Cleavage  none. 
H.=6.     G.=4'2 — 4-25.     Luatre  vitreous  or  resinous.     Streak 

pale  browQ.     Color  dark  reddish-brown ;  the  fVesh  fracture  almost 
black.     Faiiitly  subtranslucent — opaque.     Fracture  conchoidal. 

R  eoDlains,  accurding  to  WShIer,  Titanic  Acid  G3'75,  Lime  1385,  Proloiyd  of 
Uranium  518,  Oxyd  of  Cerium  61»,  Protoiyd  of  Mangauese  3-75,  Oiyd        ~ 
0-61,  Oiyd  of  Iron  ä  IG,  and  Waler  4a«=97M ;  also  a  Irace  of  fluoric  acid  an 


oloiyd  I 
d  of  Ti 


Before  the  blowpipe  it  becomes  paJe  brownish-yellow,  but  retains  ils  lustre,  and 
wilh  great  difficuUy  fuaes  inio  a  black ish-brown  scoria,  It  in  petfecily  dissolved  in 
borai,  afibrding  a  reddish-yellow  iran.spareni  globule  in  the  oiydating  flame,  which, 
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boIto)  compleie^,  and  U  int  wiih  soine  effervsseenee.    The  glaaa  in  itie  oiydizing 
Oime  Ls  yellow  while  bot,  bat  beeomes  grasa-erecn  on  cooling. 

Om.    II  occun  Imbcdded  In  sieuite  U  Fredericks wam  and  L^arriB,  in  Nonrajt, 
Hiociated  vilh  lircon,  lo  which  it  lias  coosidermble  resemblutce ;  and  aJsn  poljmig- 


TIN  ORE.    JoTica 


,  Primaty  form  :  a  right  sqtiare  prism.    Seeondary  form* : 


figs.  1  and  2,  of  crystals  from  Corawall.  M:  6=133"  38',  e:e= 
Hilo35',  e:a=124°,  e:a=150°  47',  o:o=159°  &  and  118«' 1  fr, 
e:e'=l\2°  37'  and  157°  23'.  Cleavage  indistinct  parallel  wilh  M 
and  e.  Compound  crystals :  6g.  2,  p.  43,  compositioa  of  the  third 
kind,  or  parallel  to  the  plane  a ;  fig.  13,  PI.  IV.,  composition  of  the 
third  kind ;  effected  subsequent  to  the  conunencement  of  the  forma- 
tion  of  the  crystals.  (For  remarks  on  this  crystal,  and  this  kind  of 
Compound  form,  see  i  78.)  Imperfect  crystallizations :  stnicture 
fibrous  divergent,  smal]  reniform  sbapes;  granulär — particles  of 
various  sizes,  sometimes  impalpable. 

H.=6— 7.  ü.=6-5— 7-1 ;  6-96,  crystallized  variety;  6-614,  thin 
columnar  variety.  Lustre  adamantine.  Streak  pale  gray ;  in 
some  varieties,  pale  brown.  Color  principaliy  brown  or  black ; 
sometimes  red,  gray,  white,  or  yellow.  Nearly  tracspaient — 
opaque.     Fnuture  subconchoidal,  uaeven.     Brittle. 

Il  ctaiaina,  according  to  UapToth,  Thomson,  and  Berzeliiu, 

ConwilL  Tiaha. 

PcrozfdDfTin                           99.5                      96365  99-« 

Oxyd  of  ColumUnm                  —                      S"* 

Peiolvd  of  IroD                            0-5                t      q  «k,  ''4 

Sesquozyd  of  UugancM            ~~              ^      asx,  ^.g 

Silica                                         —                     0-T50  — 
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Before  the  blowpipe,  on  charcoal,  it  is  reducible,  bot  with  diffictilty;  reduction'takes 
place  more  rapidly  if  it  is  mixed  with  borax  aud  carbonate  of  soda.  It  is  infusible  in 
acids.  Fused  with  caustic  potash  it  yields  a  mass  which  is  mostly  soluble  in  water ; 
hydriodic  acid  throws  down  from  the  Solution  a  yellow  precipilate. 

Obs.     Tin  ore  is  met  with  in  veins  traversiDg  granite,  gneiss,  and  mica  slate. 

Cornwall  affords  the  finest  and  most  remarkabie  simple  crystals,  associated  with 
fluor,  apatite,  topaz,  blende,  wolfram,  &c.  The  Singular  Compound  crystals  come 
mostly  from  Bohemia  and  Saji^dny.  The  twin  fonns  from  Zinnwald  and  Schlacken- 
wald ofien  weigh  several  pounds.  It  is,  however,  found  in  the  greatest  abundance 
at  Cornwall,  though  in  smaller  individuals,  and  under  a  great  variety  of  cr3rstalline 
forms,  different  veins  afibrding  distinct  modifications.  It  also  occurs  in  Galacia, 
Greenland,  Sweden,  the  peninsnla  of  Malacca,  and  the  Island  of  Banca,  in  A^. 
Some  speeimens  from  the  vicinity  of  Fahlun,  where  it  occurs  associated  with  topaz, 
albite,  and  quartz,  contain,  according  to  Berzelius,  several  per  cent.  of  the  ozyd  of 
columbium.    This  is  the  Columbiferous  oxyd  of  tin  described  by  Phillips. 

The  fibrous  or  wood  tin  occurs  in  botryoidal  and  reniform  shapes  of  a  radiated 
structure,  and  composed  of  concentric  coats.  It  occurs  at  Cornwall  and  Brazil. 
Toad's  eye  tin  is  the  same,  on  a  small  scale.  Stream  tin  is  the  alluvial  debris  of  tin 
veins,  separaled  from  the  deposits  of  gravel  by  washing.  It  occurs  in  the  low 
grounds  of  Cornwall.  The  United  States  have  afforded  a  few  small  crystals  of  tin 
at  Chesterfield,  Mass.,  associated  with  albite  and  turmaline.  Pseudomorphs,  imita- 
tive of  feldspar,  (a  common  mineral  in  ihe  region,)  have  been  found  in  Cornwall ; 
and  others  composed  of  the  white  oxyd  of  tin,  imitative  of  quartz. 

The  Cornwall  mines  have  been  worked  from  a  very  remote  antiauity.  The  Ty- 
rians,  as  early  as  the  time  of  Moses,  appear  to  have  exported  tin  from  this  region. 
They  now  anbrd  annually  4000  tons  ot  tin,  amounting  in  value  to  £300,000.  The 
purest  grain  tin  is  obtained  from  the  stream  ore,  which  often  yields  70  per  cent.  The 
tlock-tin  is  smelted  from  the  ore  dry  from  the  veins. 

Tin  is  employed  for  coating  iron,  and  thus  forms  the  material  for  the  ordinary  tin 
wäre.  Mixed  with  mercury,  it  composes  the  metallic  covering  of  mirrors.  With 
lead  it  forms  pewter. 


CERITK      CeRITUS  RHOUfBOHEDRUa. 

Rhombohedral  Ceriiim-Ore.    Sliiciferoufl  Ozyd  of  Ceiium,  Silicate  of  Ceriam.    Ochroke. 

421.  Primaryform  :  tetraxonal.     Massive  ;  structure  granulär. 

H.=5-5.  G.=4-912,  Haidinger.  Lustre  adamantine,  Streak 
grayish-white.  Color  between  clove-brown  and  cherry-red,  passing 
into  gray.     Slightly  subtranslucent.     Fracture  splintery. 

According  to  Hisinger  and  Vauquelin,  it  contains 


Oxyd  of  Cerium 

68-59 

67 

Silica 

1800 

17 

Oxyd  of  Iron 

200 

2 

Lime 

125 

2 

Water  and  Carbonic  Acid 

9  60=99  44,  H. 

12=100,  V 

It  is  infusible,  per  « ,  before  the  blowpipe ;  with  borax  it  forms  a  yellow  globule, 
which  becomes  almost  colorless  on  coolmg. 

Obs.  It  occurs  at  Bastnaes,  near  Riddarh3rttan,  in  Westmanland,  Sweden,  form- 
ing  a  bed  in  gneiss,  and  associated  with  mica,  hornblende,  copper  pyrites,  cerine, 
&c.  It  bears  considerable  resemblance  to  the  red  granulär  variety  of  corundum,  but 
is  readiiy  distinguished  by  its  hardness. 


THÜLITR    Ceritüs  rhombicus. 

422.    Primary  foi'm:  a  rhombic  prism  of  92°  30',  and  87° 
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3(y,  according  to  Brooke,  who  also  supposes  it  to  be  oblique.   Cleav- 
age  parallel  with  M  distinct.     Occurs  usually  granulär. 

H.=5-5 — 6.  G.=3*1055.  Lustre  vitreous.  Streak  grayish- 
white.  Color  rose-red.  Translucent — subtranslucent  Particles 
of  granulär  varieties  easily  separable. 

It  eontains,  according  to  Thomson,  (Min.  i.  415,)  Silica  46*10,  Perozyd  of  Ceriiixn 
2S'95,  Urne  12-50,  Perozyd  of  Iron  5*45,  Potash  8  00,  Moisture  1'55»»99'56.  The 
silica,  as  is  stated  by  Thomson,  was  probably,  in  pari,  derived  from  the  gangoe, 
which  he  found  it  impossible  to  separate.  Before  the  blowpipe.  with  carbonate  of 
soda,  it  fuses  into  a  colorless  transparent  bead,  which,  with  the  addition  of  saltpetre, 
assomes  a  sensibly  Tiolet  eolor,  inaicating  the  presence  of  a  trace  of  manganese. 

Obs.  It  occurs  at  Sooland,  in  Teilemark,  Norway,  in  a  rock  consisting  chiefly  of 
qnartz. 


ALLANITE.    Melanophjcur  triclinatcs. 
ABortblUe  Melane-Ore,  Hau.    Prinwtlo  Ceriam  Ore,  P.    Cerioe. 

423.  Primaryform:  an  oblique  rhomboidal  prism ;  M :  T=116^. 
Secondary  form :  M  :  c=129^,     T  :  e  (adjacent       ,,/^V^^^^^-x. 
planes)  =115°,   P;  §=166°  45,  P:e=151SP:e'     /reJ>-5JS:|\ 
=164°  30,  Haidinger,  with  the  common  goniome-    n\/  fYl 

ter.  Cleavage  in  traces  parallel  to  M  and  T. 
Occurs  also  in  acicular  aggregations.  Imper- 
fect  crystallizations :  structure  impalpably 
granulär. 

H.=6.     G.=4-001,  when  pure ;  if  mixed  with 
mica,  as  is  often  the  case,  it  t^aries  from  3- 199 
— 3-797.     Lustre  submetallic — resinous,  occa-         "^"^^      \y^ 
sionally  massive  varieties  are  vitreous ;  not  of  high  degrees.   Streak 
greenish-gray ;  sometimes  inclining  to  brown.     Color  brownish  or 
greenish-black  ;  brown  in  thin  splinters.    Subtranslucent — opaque. 
Fracture  subconchoidal.     Drittle. 

According  to  Stromeyer,  (Poggendorfs  Annalen,  zxxii.  293,)  it  eontains 

Silica 

Alumina 

Proioxyd  of  Cerium 

Proloxyd  of  Iron 

Protoxyd  of  Manganese 

Lime 

Water 

In  the  blowpipe  flame  it  iutumesces,  and  imperfectly  fuses  into  a  black  scoria.  It 
gelatinizes  in  nitric  acid. 

Obs.  Cerine  and  orthite  have  been  united  with  this  species.  It  is  preferable  to 
retain  the  latter  separate  until  further  investigations  explain  more  fully  tneir  relative 
characters. 

Alianite  occurs  at  AUuk,  near  the  southem  extrcmity  of  East  Greenland,  imbedded 
in  granite.  It  usually  appears  in  black  vitreoos-like  masses,  and  is  rarely  cmtal- 
lized.  It  was  named  in  nonor  of  Mr.  Allan.  Cerine  is  associated  with  cerite  at 
Bastnaes,  in  Sweden. 


Alianite. 

Cerite. 

33021 

30-17 

15226 

1131 

21-600 

2819 

15101 

2072 

Ö-404 

trace 

llOBO 

912 

3000-=99'432. 

—  =99-51. 
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THORITE.    Mblahopkjsos  TBOROxsini. 


Btntlim,  Kong.  Vct  Aead.  HandL  18»,  p.  L 

424.  Massive  and  compact. 

Not  scratched  by  the  knife.  G.=4-63.  Lustre  of  the  surface  of 
firesh  fracture,  vitreous;  of  exposed  surface,  resinous  and  duU. 
SirecJc  dark  brown.  Color  black,  sometimes  inclining  to  brown. 
F^racture  conchoidal.    Easily  frangible. 

It  coQtains,  according  to  Bcrzelins,  ThorU  57-91,  Silica  18*96,  Lime  3*58,  Perozyd 
of  Iroa  3-40,  Oxyd  of  Manganese  3*39,  Magnesia  O-SG,  Water  9*50,  with  small  por- 
tions  of  Oxyds  of  Lead  and  Tin,  Peroxyd  of  Uranium,  Potash,  Soda,  and  Alnmina. 

Before  the  blowpipe  it  gives  out  water  and  becomes  pale  brownish-red,  but  does 
Dot  fuse.  Calcined  in  a  tube  it  gives  slight  indications  of  fluoric  acid.  With  car- 
bonate  of  soda  on  platinom  foil,  it  becomes  green.  It  fuses  easily  with  borax  into  a 
glass  colored  by  iron. 

Obs.  It  was  found  in  sienite  by  M.  Esmark,  near  Brevig,  in  Norway .  It  is  stated 
to  resemble  Gadoiinite  in  extemal  characters.  The  new  metal  Thorium,  was  first 
discovered  in  this  mineral  by  Berzelius. 


ORTHITR      MELANOPHiBUS  ACICULABI8. 

Orthlte,  Btruima.    Brewi.  Jour.  m.  333. 

425.  Occurs  in  long  acicular  crystais,  sometimes  two  feet  long  ; 
also  massive. 

H.=6.  G.=3-288.  Düstre  vitreous.  Streak  brownish-gray. 
Color  black,  inclining  to  aah-gray.  Opaque.  Practure  subcon- 
choidal. 

It  contains,  according  to  Berzelius,  (Afhandlingar,  v.  32,) 

SiUca 

Protoxyd  of  Cerium 

Protoxyd  of  Iron 

Alumina 

Lime 

Yttria 

Protoxyd  of  Manganese 

Water 

Before  the  blowpipe  it  froths,  becomes  yellowish-brown,  and  melts  with  efferves- 
cence  into  a  black  vesicular  globule.  With  borax  it  fuses  easily  into  a  clear  glass, 
which  in  the  reducin^  flame  becomes  greenish,  and  in  the  oxydizing  flame  blood-red ; 
the  last  color  mostly  disappears  on  cooling. 

O^.  Orthite  occurs  in  quartz,  in  acicular  crystais,  sometimes  exceeding  a  foot 
in  length,  at  Finbo,  near  Fanlun,  in  Sweden.  At  Skeppholm  it  is  disseminated  in 
black  vitreous  masses  through  granite.  Orthite  also  occurs  at  Lindenaes,  in  Nor- 
way,  and  was  brought  from  Greenland  by  Giesdcke.  The  name,  ortkiu^  is  derived 
firom  o^o{,  straightf  in  allusion  to  the  straight  acicular  form  of  the  crystais. 


PYRORTHITE.    ^Ielanophjeüs  flammans. 

426.  In  long  thin  imbedded  crystais,  without  any  distinct  form  ; 
usually  aggregated. 


Pinbo. 

Göttlich*!  veio. 

3635 

32184 

17-39 

20510 

1142 

12380 

1400 

14*810 

4-89 

7-960 

3-80 

2870 

136 

3360 

8-70— 97*81. 

5360=99-434 
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H.  below  3.  G.=2-16 — 2-25.  Lustre  resinous.  Streak  and 
color  brownish-black ;  if  weathered,  yellowish-brown.  Opaque. 
Fracture  conchoidal,  splintery,  earthy. 

It  contains,  according  to  Berzclins,  (Afhandlingar,  v.  49.)  Silica  10-43,  Protoxyd  of 
of  Cciium  13-92,  Carbon  3141,  Water  36-50,  Proloxyd  of  Iron,  608,  Yttria 4-87,  Ali*- 
mina  3*59,  Lime  1*81,  Protoxyd  of  Manganese  1*39=98'39. 

It  takes  fire  when  genüy  heated,  and  buras  without  either  flame  or  smoke.  Snbse- 
quently  it  whitens,  and  fuses  into  a  black  enamel.  Wiih  borax  it  afibrds  a  transpar 
rent  giasst.    In  heated  acids  it  dissolves  with  the  exception  of  a  black  powder. 

Obs.  It  occors  in  a  yein  of  granite,  traversing  gneiss,  at  Karafv^et,  near  Fabian, 
in  Sweden,  associated  with  Gkraolinite.  It  resemnles  the  orthite  of  the  same  region, 
except  in  its  low  degree  of  lustre. 


GADOLINITE.    Melanophcus  oBLiauirs 


Prlunatle  Melane-Ore,  Hmid.   Osdolinit,  W. 

427.  Primary  form:  an  oblique 
rhombic  prism  ;  M  :  M  (according  to 
Phillips)  =115°,  as  determined  with 
the  common  goniometer ;  according  to 
Haüy  it  equals  109°  28'.  Secondary 
form:  M  :  e=l53°,  e  :  §=120°.  Cleav- 
age  very  indistinct.  Massive  >  stnic- 
ture  impalpably  granulär. 

H.=6-6— 7.  G.=414— 4-3;  41795, 
Thomson  ;  4*238,  Haidinger.    Lustre 

vitreous,  inclining  to  resinous.     Streak  greenish-gray.  (Jolor  black 
or  greenish-biack.  Subtranslucent — opaque.   Fracture  conchoidal. 


It  contains,  according  to  Thomson  and  Steel,  and  Bichardaon,  (Thomson's  Biin. 
i.  410,) 


SiUca 

34-330 

34-65 

Yttria 

45330 

4530 

Proloxyd  of  Ceriom 

4333 

4-60 

Glucina 

11-600 

1105 

Protoxyd  of  Iron 

13-590 

1455 

Manganese 

trace 

Moi&ture 

0'98&=10ai69,T. 

andS. 

O-dO^lOO-öd,  R 

It  decrepitates  in  the  blowpipe  flame,  and  when  in  ihin  splinters  is  fVised :  heated 
with  caution  on  charcoai,  it  exhibits  a  vivid  glow,  and  the  color  becomes  paler. 
It  loses  its  color  in  heated  nitric  acid,  and  is  converted  into  a  jelly. 

Obs.  Gadolinite  occurs  principally  in  the  ouarries  of  Elarafvet  and  Finbo,  near 
Fahlun,  in  Sweden ;  also  at  Ytterby,  near  Stockholm.  At  each  locality  it  occors  in- 
distinctly  crystallized.  and  in  rounded  masses,  which  are  oilen  encircled  with  a  yel- 
low  crust  and  imbedaed  in  a  coarse  grained  granite.  At  Karafvet,  crystals  ha\re 
been  obiained  four  inches  long.  It  has  alK>  boen  met  with  at  Disko,  in  Greenland, 
and  imbedded  in  granite,  in  Ceylon. 

This  mineral  was  first  noticed  by  Capt.  Arhenins,  at  Ytterby,  and  analjrzed  by  M. 
Gkidolin,  who  discovered  in  it  a  new  earth,  which  afterwards  was  named  ykria^ 
from  its  locality,  Ytterby. 
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TITANIFEROÜS  CERITE.    Mklamophsüs  Lauoisu. 

Lamtkr^  Ann.  dt  Chlm.  ac  d«  PI171.  XXVIL  313. 

438.  H.s=6'5— 7.    lAutre  vitreoos.    Color  blackish  brown.    Practmrt  coDchoidal. 

It  contaiDs  Oxyd  of  Cerium  36,  Oxyd  of  Iron  19,  Lime  8,  Alamina  6,  Water  11, 
Oxyd  of  Manganese  1*8,  Silica  19,  Oxyd  of  Titanium  8 ;  the  excess  above  100  of  the 
sam  of  these  quantities,  has  arisen  from  a  change  of  the  protoxyd  of  ceriam  to  a  per- 
oxyd,  during  the  analysls.  It  swells  up  when  heated,  and  is  attacked  both  by  acids 
and  alkalies. 

Obs.    It  has  been  found  on  the  Coromandel  coast. 


JESCHYNITE.    Melanophjeus  Mengiakus. 
iEaetaenite,  Bvclu,    Ann.  of  PUL  z.  188.  Lmnkard, 

429.  Primary  form  :  an  oblique  rhombic  prism  of  about  127^, 
according  to  Brooke. 

H.  =  5 — 6.     G.  =  6-14 — 5'55.     Liistre  resinous submctaJIic. 

Streak  dark  gray,  almost  black.  Color  nearly  black,  inclining  to 
brownish  yellow  when  translucent.  Translucent — opaque.  Frac- 
iure  small  subconchoidal. 

It  contains,  according  to  Hartwall,  (Folgend.  Ann.  xvii.  483,)  Titanic  Acid  50, 
Zirconia  90,  Peroxyd  of  Cerium  15,  Lime  3-8,  Peroxyd  of  Iron  2-6,  Peroxvd  of  Tin 
0'5.  Before  theblowpipe,  on  charcoal,  it  swells  and  oecomes  yellow;  with  borax  it 
readily  forms  a  dark-yellow  glass ;  with  salt  of  phosphonis  it  yields  a  transparent 
colorless  bead. 

Obs.  This  mineral  wasbrought  b^  Menge  from  Minsk,  in  the  Ural,  where  it  oc- 
curs  imbedded  in  feldspar,  and  ässociated  with  mica  and  zircon.  The  name  of  this 
mineral  is  derived  from  ci«x*y9)  modesty. 


GGRSTEDITE.    Melanophaus  quadratus. 

430.  Primary  form:  a  right  Square  prism.    Secondary  form, : 
the  primary  with  the  anales  and  edges  replaced  ;  a  :  a=123°  16i'. 
H.=5'5.     G.=3'629.    lAtstre  splendent.     Color  brown. 

It  contains  Titanate  of  Zirconium  68*965,  Silica  19708,  Lime  2-612,  Magnesia 
2-047,  Protoxyd  of  Iron,  1136,  Water  5  332=99-80. 

Obs.  It  occurs  in  brilliant  highly  modified  crystals  at  Arendal,  Norway,  and  is 
commonly  found  upon  crystals  of  pyroxene.  This  species  was  discovered  by  Forch- 
hammer, and  named  in  honor  of  CErsted. 
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POLYMIGNITE.     Meimnophaju»  rectan'gui.us. 
Berzelitu,  Kong.  Vel.  Acad.  Haodl.  1824,  p.  388 ;  Brcwster's  Jour.  Ilf.  320. 

431.    Prima ry  form  :    a   right    rectangiüar 
prism.     Secondary  form, :  a  :  a=l36°  28^  M  :  e 
=154°  8',  (calculated.)     Cleavage  in  traces  par-  ' 
alle!  to  M  and  T.     The  crystals  are  generally 
slender  and  thin,  and  striated  longitudinally. 

H.— 6*5.  G.=4-77 — 4-85.  Liistre  submetal- 
lic,  but  brilliant.  Streak  dark-brown.  Color 
black.  Opaque.  Fracture  perfect  conchoidal, 
presenting,  like  the  surface,  a  brilliancy  almost 
metallic. 

Berzeliu5  obtained  the  following  for  its  composition,  in  an  analysisof  10*  16  grains: 
Titanic  Acid  46*3,  Zirconia  144,  Peroxyd  of  Iron  l'2-2,  Liine  4-2,  Sesqnoxyd  of 
Man^anese  2*7,  Peroxyd  of  Cerium  50,  Ytiria  11'5.  P^.r  se^  the  blowpipe  proiluces 
no  effect ;  with  borax  it  füses  readily  into  a  glass,  colored  by  iron.  Tne  addition  of 
more  borax  renders  it  opaque  and  orange-colored. 

Obs.    It  occurs  al  Frederickswarn  and  Siavearn,  in  Norwav,  imbcdded  in  feld- 
spar and  zircon  sienite.    Its  crystals  sometimes  exceed  an  incü  in  lenglh.    It  was 
named  by  Berzelius,  in  allusion  to  the  n amber  of  substances  ihat  enter  into  its  com 
Position,  from  roXt^,  mauy^  and  luy^Vt  ^  ^^• 


FERGÜSONITR    Columbüs  HRMrauADRATus. 


Haidinger,  Edin.  Trans.  X.  374. 

432.  Primary  form  :  a  right  Square  prism. 
Secondary  form :  o  :  o=100°  28^. 

H.=5-5— 6.  G.=5-838,  Allan  ;  5-800,  Tur- 
ner. Liistre  externally  dull,  on  the  fracture 
brilliaiitly  vitreous.  Streak  very  pale  brown. 
Color  brownish  black  ;  in  thin  scales  it  is  pale 
liver-brown,  or  yellowish-brown.  Subtranslu- 
cent — opaque.     Fracture  perfect  conchoidal. 

It  contains,  according  to  M.  Victor  Hartwall,  (Kong. 
Vet.  Acad.  Handl.  1828,  p.  167,)  . 


Columbic  Acid 

Ytiria 

Protoxyd  of  Ceriam 

Zirconia 

Oxyd  of  Tin 

Oxyd  of  Uranium 

Peroxyd  of  Iron 


47-75 
4191 

4-68 

303 

100 

095 

034=99  65 


It  is  infosible  before  the  blowpipe,  bat  loses  its  color ;  with  borax  it  fu2>es  with  difii- 
culty,  and  forms  a  glass  which  is  yellow  while  bot,  with  soinc  inlerspersed  white 
spots  of  undissolved  matter.  With  carbonate  of  soda  it  is  decomposed  and  foses, 
leaving  a  reddish  slag. 

47 
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Obs.  It  was  discovered  by  Giesick6,  at  Kikertaursak»  near  Cape  Farewell,  in 
Green land,  disseminated  in  quartz.  It  was  named  in  compliment  to  Robert  Fei^- 
aoD,  Esq.,  of  Raith. 


YTTRO-COLUMBITE.    Columbus  Berzeui. 

Tttro>TanuUt«.  Tantale  Oxid«  Tuiifftre,  H.  Diacolnmbat«  of  Yttria,  Triacolimibata  Mi 
Tatracolumbate  of  Yuria,  Thtmtmi. 

433.  There  are  three  varieties  of  this  species,  which  require  a 
separate  notice ;  the  black^  the  yellowj  and  the  brcwn  or  dark 
yttro-columbite. 

The  block  exhibits  indistinct  traces  of  crystallization.  H.=5-5. 
G.=5-395.  Lustre  submetallic.  Streak  gray.  Color  black. 
Opaque. 

The  yellow  never  exhibits  a  crystalline  form,  but  occurs  in 
laminae  in  the  fissures  of  feldspar.  H.=5.  G.=5-882,  Ekeber^. 
Lustre  resinous  on  the  surface,  vitreous  in  the  fracture.  StreaJc 
white.     Color  yellowish-brown — greenish.    Opaque. 

The  brown  occurs  with  the  yellow,  in  thin  plates,  or  rarely 
grains,  presenting  no  trace  of  crystallization.  H.=4-5 — 5.  Lustre 
vitreous,  inclining  to  resinous.  Streak  white.  Color  black,  with 
a  very  light  shade  of  brown,  slightly  yellow  when  in  thin  plates 
by  transmitted  light. 

These  varieties  contain,  according  to  Berzelius,  (Afhandlingar,  iv.  268,  272,) 

Black.  Yellow.  Brown. 

Coliunbic  Acid  5700  60124  51815 

Yttria  2025  29780  38515 

TonesticAcld  825  With  Tin   1044  With  Tin   2592 

Lime  6-25  0^600  3260 

Peroxyd  of  Iron  3*50  1155  0555 

Oxyd  of  üranium  0-50=95  75.  6622=99-225.         1111=97-848. 

Each  of  these  varieties  is  infusible  alone  before  the  blowpipe,  bat  they  decrepitate 
and  assume  a  light  color.  The  black  variety  froths,  and  liises  with  carbonate  of 
8oda.    They  dissolve  in  borax,  bat  are  not  acted  upon  by  acids. 

Obs.  These  varieties  of  yttro-columbite  occur  in  Sweden  at  Ytterby,  in  red  feld- 
spar, and  at  Broddbo  and  Finbo,  near  Fabian,  imbedded  in  quartz  and  albite,  and 
associated  with  garnet,  mica,  and  the  pyrophysalite  variety  of  topaz.  We  are  in- 
debted  to  Berzelius  for  the  discover^  ana  description  of  these  several  varieties. 


COLUMBITE.      COLOMBUS  RECTANOULUtt. 

Piiüinatlc  Tanulum-Ore,  J.  aud  M.     Tantalit  of  the  Oerman».    Tantala  Oxid6,  H,    Colambit«, 
Hatüuti. 

434.  Primary  form :  a  right  rectangular  prism.     Secondary 
forms: 
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M :  6=140°  20',  M  :  e-129°  40',  M  :  «=157°  29',  m  :  e=158°  6', 
M;e=112o31',  P:  6-160°  34',  P  :e=119'=40',  Jä  :  e=109°  2Ö', 
M  :  £=150"  20',  P  :  a^l26°  2^,  a  :  a  (over  Ö')  -lOa^  58,'  a  :  c=143o 
58',  P :  ö-MSe^  36',  5':  Ö'=150"  17',  a ;  0-^156°  20J',  ö'ic=133o 
24',  P:5"=119°  13',  ö":  5"  (over  e)  =160°  29',  e  :  C"=170'' UJ'. 
The  above  aneles,  the  most  of  which  have  been  calciilated,  agree 
Tery  closely  with  Observation.  The  following  are  the  valnes  of 
the  above  angles,  obtained  by  Brooke  with  the  common  eoniometer, 
from  a  specimen  supposed  to  have  been  foimd  at  Bodenmais,  ia 
Bavaria:  18:1=158°  6',  mi  c=114°^30',  P  ;  e=120°,  P  :  5'=136<' 
30'.  Dr.  Torrey  found  the  angle  m  :  c,  of  a  erystal  (fig.  1)  from 
Haddam  (Ann.  New  York  Lyc.  I.  89)  to  equal  167°,  and  m  :  es 
129°  50*.  Cleavage  parallel  with  m  and  m  rather  distinct,  Äe 
former  the  most  so  ;  parallel  with  P  indistinct.  Occurs  also  mas- 
sive ;  structure  granulär. 

H.=5— 6.  G.=5-9~7'9.  iws^re  submetallic.  «"(reat  dark-brown, 
slightly  reddish ;  brownish-black ;  a  little  shining.  Color  iron- 
black,  brownish-black,  grayiah-black.  Opaque.  Fracture  subcon- 
choidal,  «neven.    Drittle. 


Colaicbiui         .        .  ^         ,  

prouQsed,  will  prove  aecessary.  Agreeabt]'  to  Ihis  subdirisioo,  Ihe  American  and 
Bodenmais  specimens,  from  Lheir  idenlily  in  cryslallizalton.  compose  the  species  Co- 
lurobile.  Their  jpeetjtt  gropiiy  varies  frumS  9— ti04.  In  Iwo  suceessive  iriaU,  wilh 
B  specimen  from  Middlelown,  Conn.,  1  obtained  5-95  and  5948,  The  kardttesi  of  Ihe 
MiddteiowD  spei'imeiis  i;  ofieo  as  low  a»  b,  and  does  no(  ezceed  Ö'5:  (hai  of  ihe  Bo- 
denmais sprcimens  is  «aird  al  6. 
Specimens  from  Haddam  and  Midd!«lown  freqaenily  preseni  the  blue  or  reddlth 


tlnla  of  ihe  stef  1  tainish. 

The  followicg  is  Ihe  composili 

Borküwilcy,  Vogel,  and  Thomson : 
BAdonmali 
Colon^ic  Acid  140 

Proiox.  Iron  MO 

Proioi.  Mangaoese  4.6 

Oxyd  of  Tin  0-4 

Waitr  — 


I  of  ihis  division  of  Ihis  speeie«,  accordlnj  to 


73  90 

;9'G5 

IS» 

1400 

S'OO 

■7H 

— 

»SO 
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Dr.  Wollnston  obtained  from  four  grains  of  the  original  specimen  in  the  British 
Museum,  seni  out  from  Conneciicui  by  Gov.  Winthrop  to  Sir  Hans  Sloane,  Colam- 
bic  Acid  80,  Protoxyd  of  hon  15,  Proioxyd  of  Manganese  5=100. 

The  second  species  which  has  been  separated  from  Columbite,  retains  the  Grerxnan 
name  of  ihis  species,  TanUUiU,  or  Kimiio  TanlaliUy  from  its  localiiy.  Its  specific 
gravity  is  stated  by  Ekeberg  at  7*236,  by  Klaproth  at  7'3.  It  contains,  according  to 
ßerzelius,  Columbic  Acid  83*2,  Protoxyd  of  Iron  7*2,  Protoxyd  of  Manganese  7*4, 
Oxyd  of  Tin  0'6=98"4. 

The  third  is  a  nearly  pure  Columbate  of  iron.  Its  specific  gravity  is  7*655,  ac- 
cordin?  to Berzelius;  7963,  according  to  Ekeberg.  Its  lustre  is  more  perfectly  metal- 
lic,  and  its  sireak  a  purer  reddish-brown  ihan  the  preceding.  Berzelius  obuiiDcd  for 
its  composition,  Columbic  Acid  8585,  Protoxyd  of  Iron  12*97,  Protoxyd  of  Maaga- 
nese  16,  Oxyd  of  Tin  0*80,  Lime  0*56,  Silica  0*72=102-5l.  Thomson  proposes  Uie 
nsimeferrotanlalite  for  this  variety. 

.The  Broddbj  Columbiie  contains  a  large  proporlion  of  tin,  and  has  a  specific 
gravity  of  65.    The  following  are  the  resulis  of  three  analyses  by  Berzelius  : 

Columbic  Acid  66  66  68  22  66*345 

Oxyd  of  Tin  802  8*26  8*400 

Tunffsiic  Acid  5*78  619  6120 

Oxyd  of  Iron  10*64  9  58  11*070 

Oxyd  of  Manganese  10*20  715  6  600 

Lime  — =101*30.         119=100*59.  1500=100-035. 

Before  the  blowpipe  alone,  on  charcoal,  Columbite  is  infusible.  With  borax,  in 
powder,  fusion  is  slowly  but  perfectly  effected. 

Obs.  The  Columbite  of  Bodenmais,  Bavaria,  and  also  of  Rabenstein,  near  Zweisei, 
in  Bohemia,  occurs  in  granite;  the  Kimito  tantalite,  Finland,  in  red  feldspar;  and 
the  specimens  which  occur  near  Fahlun,  in  Sweden,  in  albile  and  quartz. 

The  occurrence  of  Columbite  in  this  country  was  firstmade  known  by  Mr.  Hatch- 
ett*s  examination  of  a  specimen,  sent  by  Gov.  Winthrop  to  Sir  Hans  Sloane,  then 
President  of  the  Royal  Society,  which  was  labellcd  as  found  at  Neatneague.  Dr. 
S.  L.  Mitchili  stated,  (Med.  Repos.  vol.  VIII.)  ihat  it  was  taken  from  a  spring  at 
New  London,  Conn.  No  locality  has  since  been  deiected  at  that  place.  But  the  redis- 
covery  of  it  at  Haddam,  firsi  published  by  Dr.  Torrey,  (Silliman's  Amcr.  Jour.  IV. 
52,)  has  led  to  the  b3lief,  that  the  latter  was  its  original  locality.  It  has  since  been 
discovered  more  abundantly  near  Middletown,  Conn. 

At  Haddam  it  occurs  in  a  granite  vein,  associated  ^vith  chrysoberyl,  ber}i,  Pinite, 
and  dutomolite.  Much  finer  and  larger  crysials  have  been  aflorded  by  the  Middle- 
town locality,  where  it  occurs  in  a  feldspar  quarr}'.  The  above  figure,  2,  represents 
one  of  these  crystals  three  quarters  of  an  inen  long;  its  faces  are  sufficienily  brilliant 
to  permit  the  use  of  the  refleciing  goniomeler.  A  crj'stal  from  this  localiiy  has  lalely 
b»en  described  (Silliman's  Amer.  Joum.  XXX.  387)  by  Professor  John'ston,  of  the 
Wesleyan  Univcrsity  ui  Middletown,  which  weighed,  before  it  was  broken,  14  pounds. 
The  pari  figured  weighed  6  Ibs.  12  oz.  avoirdupois,  and  exceeded  7  inchesin  length 
and  breadih.  Ii  exhibiis  ihc  faces  fi,  M,  e,  €\  c,  ß,  and  another  imperfect  plane,  which 
appears  to  bs  ö'.  Chesterfield,  Mass.,  has  afforded  some  fine  crystals,  associated  with 
bluc  and  green  turmalines,  and  beryl,  in  granite;  also  quite  large  and  perfect  cr3rstal- 
line  individuals  have  been  found  at  Acworth,  N.  H.,  but  the  locality  is  now  appa- 
rently  ex  hausied. 


PITCHBLENDE.     Urakiüs  amorphcs. 

Uncleavable  Uraniuni  Ore,  Jf.     Urnnlum-Ore,  Jtf.    Uran-Ochre,  P.    Prutoxyd  of  Uraniuin,Pecherx, 
W.    Pechuran,  HaM.    Urane  Oiydulö,  H. 

435.  Massive  and  botryoidal  ;   also  in  grains. 

H.=5-5.  G.=6-468.  Lustre  submetallic,  or  duU.  Streak  black, 
a  little  shining.  Color  gniyisli,  brownish,  or  velvet-black.  Opaque. 
Fracture  conchoidal,  uneven. 

It  contains,  according  to  Klaproth,  (Beitrage  ii.  221 J  Protoxvd  of  üranium  86-5, 
Protoxyd  of  Iron  2  5,  Silica  5  0,  Sulphuret  of  Lead,  60. 
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Alone,  before  the  blowpipe,  it  w  infnsible ;  but  with  borax  it  melts  into  a  gray 
scoria.  In  the  State  of  powder,  it  dissolvcs  slowly  in  nitric  acid,  attended  with  the 
formation  of  ihe  red  fumes  of  nitroas  acid.    It  is  not  attractable  by  the  magnet. 

Obs.  Pitchblende  accompanies  various  ores  of  silver  and  lead  at  Johanngeorgen- 
Stadt,  Marienberg,  and  Schneeberg,  in  Saxony ;  at  Joachimsthal  and  Przibram,  in 
Bohemia ;  ah>o  at  Rezbanya,  in  Hungary )  it  is  assoclated  with  uranite  in  some  of  the 
Comish  mines. 

It  is  employed  in  porcelain  painting,  afibrding  an  orange-color  in  the  enameling 
fire,  and  a  black  one  in  that  in  which  the  porcelain  is  baked. 


WOLFRAM.    WoLPRAMius  rectangulus. 

PriiimaiicScheeliuni-Ore,  M.    Tungstate  of  Iran.    Tungitate  of  Irun  and  Mansanese,  Scheelate  of 
Iran  and  Mang aneae.    Bcbeello  Ferrugiofc,  H, 


436.  Primary  form :  a  rectangiilar  prism,  Secondary  form,  : 
€f  :  6^=1010  5'.  e  :  e  (over  the  apex)  =125°  2(y. 
Cleavage  perfect  parallel  with  M.  Compound 
crystals :  composition  parallel  to  M ;  other  twins 
occur  in  which  composition  takes  place  parallel 
to  e,  or  is  of  the  second  kind.  Imperfect  crys- 
tallizations :  structnre  irregulär  lamellar ;  also 
coarse  divergent  columnar ;  granulär — ^particles 
strongly  coherent.  Pseudom^rphs  imitative  of 
tun^tate  of  liine. 

H.=5 — 5-5.     G.=7'l — 7-4.     Lustre  submetallic.     Streak  dark 
reddish-brown.     Color  dark  grayish  or  brownish-black.    Opaque. 


According  to  Berzelius  and  Vauqaelin,  it  contains 

74-666 
17-594 
5-644) 
2  100^100,  B. 


Tungstic  Acid 
Protoxyd  of  Iron 
Prutoxyd  of  Manganese 
Silica 


73  511 

90-745 

5744 


=100,  V. 


It  decrepiiates  before  the  blowpipe,  and  melts  at  a  high  temperature  into  a  globule, 
wbose  surface  is  covcred  with  crystals,  having  a  metallic  lustre.  With  borax  it 
forms  a  green  bead.  With  salt  of  phosphorus  it  fuses  into  a  clear  globule  of  a  deep 
red  color. 

Obs.  Wolfram  is  often  associated  with  tin  ores ;  also  with  galena,  in  veins  trav- 
«rsiiig  gray-wacke ;  also  in  quartz,  with  native  bismuth,  tungstate  of  Urne,  pyrites, 
galena,  blende,  &.c. 

It  occurs  at  Cornwall.  much  to  the  detriment  of  the  tin  ores ;  in  fine  crystals  at 
Schlackcnwald,  Zinnwald,  Ehrenfriedersdorf;  also  at  Limoges,  in  France,  and  in 
the  Island  of  Rona,  one  of  the  Hebrides. 

In  the  United  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  fn  qoartz,  ansociated 
with  native  bismuth,  and  the  other  miiierals  above  mentioned.  Pseudomorphs,  of  the 
form  of  tungslate  of  lime,  are  oftcn  observed  at  this  localitv.  It  has  also  been  met 
with  in  smaJl  quantities  in  TrnmbuU,  Conn.,  in  the  topaz  vein. 


HAUSMANNITEl    Manganus  acrotomvs. 


Pyramidal  MansnnMc  Orv,  .V.    Poltated  Black  Mangaiwse  Orr,  ./.    Black  Mansanew.    Red  Osjrd 
of  Manganese.    ÜtAiirigcr  Schwarta-BrauiiaUiiy,  Htau,    lklaugnnc«e  Oxytlö  Ilydruic,  //. 

437.  Primary  form :  a  Square  octahedron.     Secondary  form  : 
tig.  67,  PI.  I. ;  a :  a=«:105o  26',  a :  a  (in  diflferent  pyramids)  «117° 
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64^,  a^ :  a^=139^  56^  Cleavage  rather  perfect  parallel  to  the  base 
of  the  octahedron.  Compound  crystals :  somewhat  similar  to  fig. 
129  :  the  same  kind  of  composition  sometimes  takes  place  between 
four  individuals.  Imperfect  crystaüizations :  structure  granulär, 
particles  strongly  coherent. 

H.=6 — 5*5.  G.=4-722.  Lustre  submetallic.  Streak  chesnut- 
brown.     Color  brownish-black.     Opaque.     Fracture  uneven, 

Tt  contains,  according  to  Turner,  (Edinb.  Trans,  li.)  Red  Oxyd  of  Mangancse 
98  098,  Ozygen  0  215,  Water  0*435,  Baryta  0*111,  Silica  0  337»=99-l96. 

In  the  oxydaiing  flame  of  the  blowpipe  it  afibrds  an  amethystine  globule.  It  dis- 
solves  in  heated  muriatric  acid,  yielding  an  odor  of  chlorine. 

Obs.  It  occurs  in  porphvry,  with  other  manganese  ores,  near  Ilmenau,  in  Thurin- 
gia,  and  at  Framoni,  in  Alsatia,  in  fine  crystals.  It  has  been  observed  at  Lebanon, 
Pennsylvania. 


BRAUNITE.    Manoanüs  peritomus. 


Bracbtypous  MangauMC-Ore,  M.  Anbydroui  Seaqol-ozide  of  Mang RoeM,  Tham. 

438.  Primary  form :  a  Square  octahedron  of  nearly  the  dimen- 
sions  of  the  regulär  octahedron ;  A  :  A=109°  53^  Secondary 
form, :   similar  to  the  last  species.     Occurs  also  massive. 

H.=6 — 6-5.  G.=4-818.  Lustre  submetallic.  Streak  and  color 
dark  brownish-black.     Fracture  uneven.     Drittle. 

It  contains,  according  to  Turner,  (Edinb.  Trans,  xi.)  Protoxyd  of  Manganese 
86-94,  Oxygen  9851,  Water  0949,  Baryta  2*260,  and  a  trace  of  Silica.  It  is,  ihere- 
fore,  a  sesquoxyd  of  manganese.  It  dissolves  in  muriatic  acid,  leaving  a  silicious 
residue. 

Obs.  It  occurs  both  crjrstallized  and  massive,  in  veins  traversing  porphvry  at  Oeh- 
renstock,  near  Ilmenau,  at  Elgersburg,  and  elsewhere,  in  Thuringia ;  also  with  red 
epidote,  at  St.  Marcel,  in  PiecUnont.  This  species  was  named  in  compliment  to  Mr. 
Braun,  of  Gotha. 


PSILOMELANITE.    Manoanur  informis. 

üneleavable  Manganese-Ore,  M.  Compact  and  Fibrous  ManganeM  Ore.  Black  Hematit«.  Con. 
pact  Gray  Oxyd  of  Manganeae.  Black  Irnn  Ore.  Psilomelanite.  Schwarzeiranstein,  fV.  Fasrfg^r 
antf  Dichter  Sehwarsbraunatefn,  Hmus.  Dlchtea  Schwara-Manganen,  L,  Manganeae  Ozid^  Hydrat* 
Ooocretloaii^. 

439.  Crystalline  form  has  not  been  observed.  Occurs  massive 
and  botryoidal. 

H.=5 — 6.  G.=4 — 4-328.  Lustre  submetallic.  Streak  reddish, 
brownish-black,  shining.  Color  black,  passing  into  dark  steel- 
gray.     Opaque.     Fracture  not  observable. 

It  contains,  according lo  Turner,  (Edinb.  Trans,  xi.)  Red  Oxyd  of  69795,  Oxygen 
T364,  Baryta  16-365,  Silica  0*260,  Water  6  216=100. 

It  gives  a  violet  color  to  borax,  and  is  completcly  soluble  in  muriatic  acid,  except- 
ingasmall  quaniityof  silica. 

Ob».  This  is  one  of  the  most  generally  difiused  ores  of  manganese.  It  frequently 
oecors  in  alternating  layers  of  difierent  ihicknesscs,  with  pyrolusite.    It  occurs  in 
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botryoidal  and  staUctüic  shapes,  in  Devonshire  and  Comwall ;  at  Iblefield,  in  the 

Hartz ;  also  in  Hessia,  Sazony,  ^c. 
This  specJes  occurs  also  in  mammillaij  and  botryoidal  masses,  at  Chittenden,  Vt 
The  name  psilomelanite,  is  derived  from  i/'tAos,  smootk  or  naked^  and  ftrXas^  biack, 

and  was  given  it  on  account  of  its  smooth  botryoidal  forins  and  black  color.    The 

mangan^e  oxid6  noir  barytiföre,  from  Romaudche,  has  a  somewhat  higher  specific 

gravity,  bat  in  other  respects  resembles  this  species. 


CUPREOUS  BIANGANESE.    Manoanus  Cupripkrus. 

KufenMaogaa  •/  tk§  Oerwuuu. 

440.  Massive,  in  small  reniform  and  botryoidal  groups. 
H.=l-5.     G.==3-15 — 3-25.     Ltistre  resinous.     Streak  and  colar 
bluish-black.     Opaque. 

It  contains,  according  to  Lampadius,  Black  Oxyd  of  Manganese  82,  Brown  Oxyd 
of  Copper  13*50,  Silica  2,  and,  according  to  Berzelins,  a  considerable  quantity  of  wa- 
ter. Before  the  blowpipe  it  becomes  brown,  bat  does  not  fuse ;  to  borax  and  aalt 
of  phosphorus  it  communicates  amethystine  and  green  colors,  and  the  other  charac- 
tenslic  indications  of  copper  and  manganese. 

0b8.  This  rare  mineral  occurs  in  the  tin  mines  of  Schlaggenwald,  in  Bohemia; 
it  was  distinguLshed  by  Breithaupt  and  Lampadius.  » 


MANQANITE.    Manoanüs  rhombicus. 

Priimatoidal  MangmneMi>Ore,  M.    Gray  Manganete-Ore.    Oray  Oxide  of  Maogaueae.    Uydraai  Sca- 
quoxyd  of  Mangaoeae,  Tkam.    Grauer  BrauosieiD,  fV.    Hanganeae  Oxyd«,  H. 

441.  Primaryform :  a  right  rhombic  prism ;  M  :  M=99''  40^. 
Secandary  form  and  twin  crystal^  fig.  15,  PI.  III. ;  crystals  longi- 
tudinally  striated.  In  this  crystal  composition  is  of  the  third  kindj 
and  has  been  effected  parallel  to  the  plane  a  on  the  acute  solid  an- 
gle. Other  twins  occnr,  composed  of  two  individuals  united  by 
their  acute  lateral  edges.  Imperfect  crystallizations :  structure 
columnar ;   also  granulär. 

H.=4 — 4-5.  G.=4-3— 4-4.  Lustre  submetcdlic.  Streak  reddish- 
brown,  sometimes  nearly  black.  Color  dark  steel-black — iron- 
black.  Opaque  ;  minute  splinters  cleaved  off  sometimes  exhibit  a 
brown  color  by  transmitted  light,  when  exposed  to  the  direct  light 
of  the  sun.     Practure  uneven. 


It  contains,  according  to  Turner  and  Gmelin, 

Red  Oxyd  of  Manganese  86*85  87*  1 

Oxygen  305  34 

Water  10-10=^100,  T.  9-5=100,  G. 

Before  the  blowpipe  alone  it  is  infnsible ;  with  borax  it  yields  a  violet-blue  globule. 
It  is  insoluble  in  nitric  acid ;  in  muriatic  acid  it  gives  off  chlorine  and  dissolves  with- 
out  a  residue. 

Ob«.  It  occurs  in  veins  traversing  porphyry.  associated  with  calcareoiLs  spar  and 
heavy  spar,  at  Ihlefield,  in  the  Hartz ;  also  in  Bohemia,  Saxony,  Alierdeenshire.  The 
gray  oxyd  fVom  Undenaes,  in  West  Gothard,  analvzed  by  Aifwedson,  is  a  similar 
compoimd.   It  is  important  in  the  manufacture  of  guus,  and  in  Ueaching  Operations. 


376  DESCRIPTIVE  MIKEEALOOY. 


PYROLÜSITE.    Manganus  prism^ticüs. 

rriKiiiaiic  Mangancac-Cre,  M,    Gray  Ore  of  Mang anese.  Wad.  Anbydrous  Binoitdc  of  Mang aiicae, 

T\imer. 

442.  Primary  form :  a  right  rhombic 
prism  ;  M  :  M=93°  4(y.  Secondary  form  : 
M  :  c  =  136o  5(y^  m  .  2=133°  l(y.  Cleavage 
parallel  to  M  and  c,  e.  hrvperfect  crystcUli- 
zatiotis  :  structurc  columnar — often  diver- 
gent ;  also  granulär ;  frequently  in  reniform 
coats  ;  often  soils  when  massive. 

H.=2— 2-5.  G.=4-819,  Turner  ;  4-97  when  pure.  Lustre  me- 
tallic.  Streak  black,  Color  iron-black,  sometimes  bluish.  Opaque. 
Rather  sectile. 


99  343 


It  contains,  according  to  Turner  and  Thomson, 

Red  Oxyd  of  Manganese  8405  85*63 

Oxygen  11-78  11-60 

Water  113  156 

Baryta  0*53  055            Perox.  Iron  0-130 

Silica  0^51  0*66                               0«40 


! 


97-99,  Tum.      99  99,  Tum.  100-313,  Th. 

With  borax  it  afibrds  an  amethystine  globule ;  heated  in  a  matrass  it  yields  no 
water. 

Obs.  This  ore  is  extensively  worked  at  EUgersburg,  Ilmenau,  and  other  places  in 
Thuringia;  also  at  Ehrensdorf,  near  Maehrbh,  Triebau,  in  Moravia,  which  place 
annually  afibrds  many  hundred  tons  of  this  ore.  At  each  of  these  places  it  is  as90- 
ciated  with  psilomelanite.  The  finest  crystals  occur  at  Scliinmiei  and  Oslerfreude, 
near  Johanngeorgenstadt,  and  at  Hirschberg,  in  Weslphalia. 

In  the  United  otates  it  occurs,  associated  with  psilomelanite,  abundantly  in  difier- 
ent  parts  of  Vermont,  at  Bennington,  Monkton,  Chittenden,  &c.,  both  ciystalUxcMi 
similar  to  the  above  figure,  and  massive.  It  is  also  found  at  Conway,  Mass.,  in  a 
vein  of  quartz;  at  Winchester,  N.  H. ;  at  Salisbury  and  Kent,  Conn.,  forming  rel- 
vet-like  coatings  on  brown  iron  ore. 

Pyrolosite  parts  with  its  oxygen  at  a  red  heat,  and  is,  therefore,  extensively  ein» 
ployed  for  dischargiug  the  brown  and  green  tints  of  glass.  It  hence  received  its 
name  from  mrp,  fire^  and  Xow,  to  wask  ;  and  for  the  same  reason  is  whimsically  enti- 
tled  by  the  French,  le  savon  de  verriers.  It  is  easily  distinguished  from  psilomelanite 
by  its  inferior  hardness. 

Berthier  has  described  a  species  of  manganese  ore  differing  from  pyrolusite  in 
composition,  by  containing  one  atom  of  waler  in  two  atoms  of  the  mineral. 

It  occurs  in  rounded  pieces  in  sand  and  clay  at  Groroi,  Gantern,  and  Vecdcssos,  in 
France.  Color  brown ish-black.  Lustre  dull,  submetallic.  Streak  lightrchocolate. 
It  dissolves  slowly  in  concentrated  sulphuric  acid,  and  coiors  thai  acid  a  fine  violet« 
red.  By  ignition  it  loses  34  per  cent.  of  its  weight  in  water  and  oxygen,  without 
changing  its  form,  but  acquires  a  reddish  color. 


EARTHY  COBALT.     Mancanus  cobaltifkrls. 
Earthy  Cobatt,  P.    Erdk<)bold,  «'.    Schwarzer  Ertikobalt,  Ilaid.    Cobnit  Oxiilö  Noir,  H. 

443.  Massive  botryoidal,  earthy  and  irranular. 
Soft.     G.=2-24.     Lnsire  somewhat  resinous.     Streak  shining. 
Color  bltiisli  and  brownish-bluck.     Opaciue.     Sectile. 
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According  to  DoberelAer,  it  contaixks  Oxyds  of  Cobalt  and  Man^anese  76-9,  and 
Water  23*  1.  Before  the  blowpipe  it  emits  ihe  odor  of  arsenic,  but  does  not  fuse.  It 
colors  glass  of  borax  blne. 

Obs.  It  occurs  in  sandstone,  associated  with  lead  and  copper,  at  Alderly  Edee,  in 
Cheshire ;  with  freen  malachite  at  Nerfschinsk,  in  Siberia ;  with  aeveral  species  of 
cobalt  pyhtes  at  Keichelsdorf,  in  Hessia,  and  Saalfield,  in  Thoringia. 

It  i3  einployed  in  the  manufacture  ot*  smalt. 

Its  brJlUantly  shining  streak  is  an  important  peculiarity,  and  may  assist  in  distin- 
guishing  it. 

WAD.    Manoanüs  TEaRENca. 
Eaitby  MangaiMW. 

444.  In  reniform,  botryoidal,  and  arborescent  shapes,  and  in 
froth-like  coatin^  on  other  minerals ;  also  massive. 

H.=0-6.  G.=3-7.  Lustre  dull,  earthy.  Streak  and  color  brown 
or  black.     Opaque.     Practure  earthy.     Very  sectile.    Solls. 

It  contalns,  according  to  Klaproth,  Oxyd  of  Manganese  68,  Oxyd  of  Iron  6*5,  Wa- 
ter 17*5, Carbon  1*0,  Barvta  and  Silica  90.  Heated  in  the  matrass  it  gives  off* mach 
water.  Berzelius  considers  it  a  hydrate  of  manganese.  Mixed  with  linseed  oil  it 
undergoes  spontaneous  combustion. 

Obs.  On  accoont  of  the  poroos  natnre  of  this  mineral,  it  appears  to  be  very  light 
when  held  in  the  hand ;  bat  on  immersing  it  in  water  it  imbibes  water  rapidly,  and 
gives  the  above  specific  grarity.  This  species  has  been  foand  principally  in  the 
manganese  pits,  near  Exeter,  in  Devonshire,  Comwall,  the  Hartz,  and  Piedmont. 
It  is  supposed  to  be  the  coloring  ingredientof  the  common  dendritic  delineations  upon 
limestone,  steatite,  and  other  substances. 


VARVACITE. 

445.  Occors  in  thin  plates  and  fibres,  often  radiating;  cr3rstalline  form  not  appa- 
rent. 

H.«=3-&— 3.  G.=4'283— 4*623.  LuUre  submeUOlic.  Streak  black.  Color  steel- 
gray,  iron-black.    Opaqne. 

According  to  Mr.  K.  Phillips,  it  contalns  Protoxyd  of  Manganese  81' 1*2,  Oxygen 
13*48,  Water  540. 

Obs.  It  occurs  in  the  country  of  Warwick,  and  was  therefore  named  as  above. 
It  has  also  been  observed  in  the  Hartz. 

MEWKIRKITE. 

446.  Occurs  in  small  needles,  ander  the  microscope  apparently  rectangalar  prisms. 
H.=3~3'5.     G.»3*824.     LMStre  metallic  splendent.      Color  a  brilliant  black. 

Opaque.    Rather  sectile. 

It  contalns,  according  to  W.  Muir,  Deuioxyd  of  Manganese  56*30,  Peroxyd  of 
Iron  40  35,  Water  6-70=103*35. 

Obs.  It  occurs  forming  a  coating  on  red  Hsmatite,  at  Newkirchen,  in  Alsace, 
and  was  named  by  Thomson  from  its  locality. 


CHROMIC  IRON.    Sibirus  Crromicus. 

Octabedral  Chrome  Or»,  JV.  Cliromate  of  Iron.    Chromiron  Ore.  ChrometMiMteln.   Eiaen  Chrom 
Fer  ChromMi. 

447.   Primary  form  :    the  regulär  octahedron.     Secondary 
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fwm :  fig.  9,  PI.  I..  from  Hoboken,  N.  J.,  and  Bare  Hills,  near  Bal- 
timore. Occurs  usually  massive — structure  granulär — particles 
strongly  coherent. 

H.=6-5.  G.=:4-321  of  crystals,  Thomson  ;  4-498,  a  variety  from 
Stiria.  Lustre  submetallic.  Streak  brown.  Color  between  iron- 
black  and  brownish-black.     Opaque.     Fracture  uneven.     Brittle. 

It  contains,  accordin^  to  Kiaproth,  ThomsoD,  and  Abich, 

Baltimore. 

Green  Oxyd ofChromium  55-5  5295  6004 

Protoiyd  of  Iron  330  5»-24  3013 

Alumina  60  12-22  11-85 

Watcr  —  0-70                         

Silica  Ö-O  trace                  .       

Wbite  substance  undetermined  —  309       Magnesia    7*45 

96-5,  Klap.        98-90,  Thom.  9947,  Abich. 

.  It  is  infusible  alone  before  the  blowpipe.  With  borax  it  fuses  with  difficulty,  but 
oompletely,  into  a  beauüful  green  globale.  In  sinall  fragments  it  is  attracted  by  the 
inaffpet. 

Obs.  Chromate  of  Iron  occurs  only  in  Serpentine  rocks,  forming  veins,  or  in  im- 
bedded  masses.    It  assists  in  giviiig  the  variegated  color  of  verd-aniique  marbie. 

It  occurs  in  the  Gulsen  mountains,  near  Kraubat,  in  Siyria ;  also  in  the  Islands  of 
Unst  and  Fetlai,  in  Shetland ;  in  the  Department  du  Var  in  France,  Silesia,  Bo- 
hemia,  &x:. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  it  occurs  in  large  quantities  in  veins  or 
masses  in  Serpentine ;  also  in  Montgomery  county,  six  miles  north  of  the  Potomac. 
It  occurs  boih  massive  and  in  crystals,  at  Hoboken,  N.  J.,  imbedded  in  Serpentine 
and  dolomite ;  also  at  Milford  and  West  Haven,  Conn. ;  also  in  large  masses  in  the 
soathwestern  part  of  the  town  of  New  Fane,  Vt. 

This  ore  anords  the  oxyd  of  cbrome,  which,  both  alone  and  in  combination  with 
the  oxyds  of  other  metals,  is  extensively  used  in  oil-painting,  dyeing,  and  in  color- 
ing  porcelain. 


CROCIDOLITE.    Siderus  fibrosds. 
Kroktdolite,  Htnumanji.    Bio«  Iron  Stone,  Klaprütk. 

448.  Fibrous — fibres  long  but  very  minute  and  easily  separable ; 
also  massive. 

H.=4.  G.=3-2— 3-265.  Streak  and  Color  lavender-blue  or 
leek-green.     Opaque.     Fibres  somewhat  elastic. 

According  to  Stromeyer,  (Poggendorf 's  Annalen,  xxiii.  156,)  the  fibrous  variety 
contains 

Silica  50-81  51*64 

Protoxyd  of  Iron  33*88  34*38 

Protoxyd  of  Manganese  0*  17  0*02 

Magnesia  232  2*64 

Lime  002  0*05 

Soda  7  03  711 

Water                                         5-ö8=99*91.  401==99*85. 

When  heated  to  redness,  it  melts  easily  into  a  black  shining,  opaque,  and  some- 
what frothy  glass,  which  is  attractable  by  the  magnet.  The  Single  fibres  readily  fuse 
in  the  flame  of  a  spirit  lamp.  With  borax  it  form^  a  green  transparent  bead,  which, 
by  adding  salt  petre,  is  changed  to  brown. 
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Obs.  It  occürs  at  Orange  river,  near  the  Cape  of  Qood  Hope.  Stavern,  in  Nor- 
way,  is  stated  as  another  localitv ;  bat  the  mineral  it  affurds  does  not  precisely  re- 
semblo  the  African  variety.  Tfie  name  of  this  species  is  derived  from  K^Kit,  vsoof^ 
in  ailusion  to  its  wool-Uke  fibrous  strucinre. 


HISINOERITE.    SmsRua  Hisinoeri. 
HMogeiit,  Ben.   Thnulite,  K9bM,    Hydroa«  ScsqUllcate  of  Iroo. 

449.  Imperfectly  cryslallized.   Cleavage  distinct  in  one  direction. 
Soft.      G.=3-045.     Streak  greenish-gray  or  brownish-yellow. 
Color  black.     Opaque.     Gross  fracture  earüiy.     Sectile. 


It  contains,  according  to  Berzelius,  Hisinger,  and  Kobell, 


Oxyd  of  Iron 

Silica 

Alumina 

Oxyd  of  Manganese 

Volaiile  matter 

Magnesia 


50-86 
3128 


51-50  49-869 

2750  31-T75 

550  

0T7  

11-75            Water  90-700           Water  1912 

trace=97  02,  B.         =102-344,  H.    


=101-26,  K. 


Heated  in  a  glass  tube  it  gives  out  water.  Before  the  blowpipe  it  becomes  mag^ 
netic,  and  at  a  high  temperature  melts  into  a  doli  opaqne  black  globale  ;  with  boraz 
it  fonns  a  yellowlsh-green  glass. 

Obs.  It  occun^  in  the  cavities  of  calcareous  spar»  in  the  parish  of  Svärta,  in  Su» 
dennanland,  Sweden;  also  at  Bodenmais,  in  Germany. 


YENITE.      SlDERUS  RROMKCUS. 


Di-PrlflmaUe  Iron  Ore,  M.    Yenite,  Ilvait,  Hau$.    Fer  Caleareo^ilicieuz,  H. 

450.  Primary  form :  a  right  rhombic  prism  ;  M  :  M=112^  37'. 
Secondary  form :  a  figure  of  a  crystal  from 
Elba.  In  other  crystals  the  plane  a,  is  wanting ; 
a  :  0=158°  49^  o  :  o=139^  37^  M  :  0=128°  38^ 
Lateral  faces  usually  longitudinally  striated. 
Cleavage  parallel  to  c,  indistinct.  It  occiirs  also 
massive,  columnar,  and  granulär.  When  the 
lalter,  the  structure  is  often  nearly  impalpable. 

H.=5-5— 6.  G.=3-8— 4-1;  3-994,  Haidin- 
ger; 3-9796,  Stromeyer;  3-825—4-061,  Le- 
lievre.  Ltistre  submetallic.  Streak  black, 
inclining  to  green,  or  brown.  Color  iron-black, 
or  dark  grayish-black.     Opaque.     Fracture  uneven.    Drittle. 

It  contains,  according  to  Vauquelin  (Jour.  des  Mines,  xxi.  70)  and  Stromeyer,  (Un- 
tersuchungen, p.  374,) 

Elba.  Elba. 

Silica                                            29  29278 

Lime                                             12  13779 

Protoxyd  of  Iron                      \  »^  52-542 

Protozyd  of  Manganese           J  1-587 

Alumina                                     —  0*614 

Water                                      ——98,  Yanq.  l*968-it99-068,  Strom. 
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ß«fore  the  blowpipe,  on  charcoal,  it  foses  into  a  black  globule,  which  becomes 
vitreous  in  the  externa]  flame.  In  the  interior  flame  the  surface  becomes  dull,  and 
provided  the  globule  has  not  been  heated  to  redness,  it  is  attractable  by  the  majniet. 
With  borax  and  carbonate  of  soda,  it  fuses  into  glass,  nearly  or  perfctly  black.  it  is 
soluble  in  muriatic  acid. 

Obs.  This  mineral  was  first  discovered  on  the  Rio  la  Marina,  in  Elba,  by  M.  Le- 
lievre,  in  1802,  where  it  occurs  in  solitary  crystals  of  considerable  dimensions,  and 
aggregated  crysiallizations  in  compact  aogite.  It  has  also  been  observed  at  Fassan, 
in  Norway,  in  Siberia,  and  Silesia. 

At  Cumberland,  R.  I.,  it  occurs  in  long  slender  black  or  brownish-black  crjrstals, 
traversing  quartz,  and  associated  with  magnetic  iron  ore  and  hornblende.  The 
name  lAevrüe  was  given  this  mineral  in  compliment  to  its  discoverer ;  IlvaUe  is 
derived  from  the  name  of  the  Island,  Elba,  on  which  it  was  first  fonnd ;  Yenite,  or 
Jenite,  was  applied  by  the  French  in  commemoration  of  the  battle  of .  Jena,  in  1806. 


BROWN  IRON  ORE.    Sioerus  bjbmatigds. 

Pilcmatic  Iron  Ore,  Jlf.  and  J.  Brown  Bcmatit«.  Brown  Iron  Ort.  Hydrom  Perozjd  of  Iran. 
BrilpnMldeiite.  Brown  Ochre.  Brown  Clay.  Iron  Stnne.  Bog  Iran  Ore.  Göüiite.  PyrotlderUt. 
Onecfte.  Teltow  Clay  Iron  Slone.  Rubfngiininier.  BrauneiaenMela,  Tbonefaenausln,  IT.  E&mb- 
oxyd-Bydrat,  L.    Per  Oxydö,  H.    Per  Uydro-Oxldö,  Letjf» 

451.  Primary  form  :  a  right  rhombic  prism ;  M  :  M=13(P  4CK. 
Cleavage  parallel  to  ?,  or  the  shorter  diagonal.  Perfect  crystals 
are  of  rare  occurrence.  This  species  usually  presents  stalactitic 
and  botrjroidal,  or  mammillary  fonns,  having  a  fibrous  structure  ; 
also  massive,  and  occasionally  earthy.  Pseudomorphs,  imitative 
of  calcareous  spar  and  iron  pyrites,  have  been  observed. 

H.=ö — 5-5.  G.=3-922,  Haidinger  ;  4-04,  crystals  from  St.  Just. 
Lustre  adamantine,  submetallic  ;  sometimes  duU  and  earthy. 
Streak  yellowish-brown.  Color  various  shades  of  brown,  com- 
monly  dark,  and  none  bright.  Crystals  often  subtransparent,  and 
dxhibiting  a  blood-red  tint ;  in  crystallized  varieties,  opaque. 

It  contains,  according  to  Tbomson,  Ulmann,  and  D'Anboisson, 


- 

Cryitali. 

BtUimoalderita. 

Hemntite. 

Brown  Ochre. 

Peroxyd  of  Iron 

917 

80-50 

79 

83 

Waler 

8-5 

1600 

15 

13 

8iUca 

— 

335 

3 

5 

Sesquoxyd  of  Manganese 

— 

trace 

3 

trace 

100-8,  Th.  98-75,  ül.  99,  D'A.      100,  D'A. 

Dr.  Thomson  supposes  the  crystals  form  a  distinct  species ;  they  contain  but  half 
an  atom  of  water,  inslead  of  one,  as  in  the  ordinary  brown  faenuitite,  and  is  there- 
fore  a  dibydrate  of  iron,  whereas  the  latter  is  a  simple  hydrate. 

Before  the  blowpipe  it  blackens  and  becomes  magnetic ;  with  borax  it  foses  into  a 
green  or  yellow  glass.  It  dlssolves  in  warm  nitro-muriatic  acid,  and  gives  out  water 
wben  heated  in  a  matrass. 

Obs.  This  species  is  very  varying  in  its  extemal  appearance,  and  as  abundant  in 
the  appellations  by  which  it  has  been  designated.  The  crystallized  variety  has  been 
called  OMgiU,  rubinglimmgr,  pyrosideriU,  and  Gothüe ;  the  first  from  its  locality, 
the  last  in  compliment  to  the  celebrated  poet  and  raineralogist,  GÖthe.  Brnnm  kt- 
matite  includes  the  ordinary  imitative  snapes.  Scaly  and  ochrey  brown  iron  ort, 
are  more  or  less  decomposed  varieties,  composed  of  slightly  cohering  particlesL 
Bog  iron  ore  arises  firom  the  decomposition  of  other  species,  and  occurs  in  low 
marshy  grounds.  The  pisiform  and  reniform  clay  iron  ores,  consist  of  coDcentric 
globolar  concreüoiia,  iiii)edded  either  in.  firiabks  or  compact  brown  hematüe. 
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Brown  iran  ore  oeears  bo<h  in  primitive  and  fiecondary  rocks,  in  beds  and  veins. 
associated  at  times  wiüi  spathic  iron,  heavy  spar,  calcareous  spar,  Anagonite,  ana 
qnartz ;  and  more  particularljr  when  in  veins,  it  is  oAen  associated  with  ores  of  man- 
ganese. 

The  ciystallized  variety  occurs  in  the  cavities  of  aandstone,  at  Cliilon,  near  Bria- 
tol ;  near  Lofitwithiel,  in  Comwall,  and  at  Lake  Onega,  in  Siberia.  Other  varieties 
occur  in  Comwall,  at  Clifton,  at  Sandlore  in  Shetland,  in  Carinthia  and  Bohemia, 
at  Sieben  near  Bonn,  and  at  Villa  Rica,  m  Brazil.  The  bog  ore  forme  oonsiderabte 
reposicories  in  Qermany,  Poland,  and  Russia. 

Extensive  beds  of  brown  iron  ore,  accompanied  by  the  ochrey  iron  ore,  ezist  at 
Salisburv  and  Kent,  Conn.,  in  mica  slate ;  also  in  the  neighboring  towns  of  Beek- 
man  and  Amenia,  N.  Y.,  and  in  a  similar  Situation  north  at  Richmond  and  Lenox, 
Mass.  At  Hinsdale  it  is  the  cement  in  a  conglomerate  quartz  rock.  It  is  very 
abundant  at  Bennington,  Yt.,  also  at  Monkton,  Pittsford,  Futney,  and  Ripton,  of 
the  same  State.  Nautucket  and  Martha's  Yineyard  are  other  localities ;  also  near 
Tinder's  Gk>ld  Mine,  Louisa  Co.,  Ya.,  there  is  an  abundant  deposit.  The  argiUft- 
ceoos  varieties  are  abundant  in  Pennsylvania,  near  Easton,  and  through  the  Lehiffk 
ränge  in  Fayette  Co.,  at  Armstrong,  Upper  Dublin,  and  in  Washington  Co.  In 
nodales,  from  one  inch  to  a  foot  in  diameCer,  it  is  met  with  at  Bladensburg,  Mary- 
land ;  also  in  gravel  hills,  near  Marietta,  in  Ohio.  An  aii^llaoMna  ote  te  also  foond 
on  Mount  Alto,  in  the  Biue  Ridge,  in  Shenandoah  Co.,  Va.,  and  in  Chatham  and 
Nash  Co.,  N.  C. 

Brown  iron  ore  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  firom 
the  purer  varieties,  obtained  by  smelting  with  charcoal,  is  readily  convertible  into 
Steel.  Thal  yielded  by  bog  ore,  is  what  is  termed  eold  sk&rif  and  cannot  tberefore  be 
employed  in  the  manufacture  of  wire,  or  even  of  sheet-iron,  bat  is  valuable  for 
Casting.  The  hard  and  compact  nodular  varieties  are  employed  in  polishing  metaV 
lic  buttons,  dcc. 


SPECULAR  IRON.    Swebus  rbombohcdrus. 

ElMunbohednil  Iran  Or«,  Jlf.  Rhomboidal  Iron  Ore,  J.  Red  Ifon  Ore.  Oliftate  Iren.  Mieaeeow 
IroD  Ore.  Red  Hemaiite.  Red  Clay  Iroutone.  Red  Ocbre.  Iron  Foun.  Eleen  Glanz,  Rothelactt- 
«ein,  IT.    Bluutein,  Hmw.    Eisenoxyd,  A.    Fer  OHgfste,  iT. 

452.  Primary  form  :  an  acute  rhombohedron  ;  R :  R=85°  SS', 
and  94°  2f.  Secondary  forma :  figs.  1  and  2,  of  a  crystal  from  Te- 
Buvius ;  fig.  3,  a  crystal  from  Elba. 

1. 


R:c=137°  V,  c/:c/«128ö  and  122°  29^,  Rro'-lBr  14',  a':*'^^ 
142°  56^.     deapage  parallel  to  a  and  R;  ofle^ .  indlstinck    Cbm- 
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pound  crystals,  Composition  of  the  first  kind  er  parallel  to  R ; 
also  of  the  third  kind,  in  which  it  takes  place  parallel  to  a,  the  trun- 
cating  plane  of  the  vertical  angle.  Imverfect  crystallizatUms : 
stnicture  columnar — globular,  reniform,  ootryoidal,  and  st€dactitic 
shapes,  and  also  amorphous;  stnicture  lamellar — laminse  joined 
parallel  to  a,  and  variously  bent — ^thick  or  tbin ;  structure  granulär 
— particles  often  nearly  impalpable — slightly  coherent — at  other 
times  strongly  coherent ;  pseudomorphs  occur,  imitative  of  cal- 
careous  spar,  fluor  spar,  &c. 

H.=5-5 — 6-5.  G.=4'6 — 5*3.  Some  compact  varieties  are  as  low 
as  4-2.  Lustre  metallic  and  occasionally  splendent — massive  va- 
rieties sometimes  earthy.  Streak  cherry-red  or  reddish-brown. 
Ckdor  dark  steel-gray  or  iron  black  ;  impure  varieties,  red  «md  un- 
meteillic.  Opaque,  except  when  in  very  tbin  laminse,  which  are 
faintly  translucent  and  of  a  blood-red  tinge.  Fracture  sub-con- 
choidal,  iineven.  Sometimes  it  is  slightly  attractable  by  the  mag- 
net ;  the  volcanic  varieties  occasionally  exhibit  polarity. 

It  contains,  when  pure,  69*34  of  Iron,  and  30*60  of  Oxygen,  heiag  a  pure  peroxyd 
of  iron.  D'Aubuisson  found  red  hematite  to  contain  Peroxyd  of  Iron  94,  Süica  30, 
Urne  1*0,  Water  3.  Dr.  Henry  found  in  Jron  frotk,  Peroxyd  of  Iron  94-5,  Silica  1 
4*25,  Alumina  1'25. 

It  is  infusible,  per  ä,  before  the  blowpipe ;  with  borax  it  fuses  into  a  green  or  yel- 
low  glass.    It  dissolves  in  heated  muriatic  acid. 

Obs.  This  species  includes  the  old  species,  specuiar  iron  and  red  iron  ore,  which 
are  identical  in  chemical  composition,  and  differ  only  in  the  State  of  aggregalion  of 
the  particles.  Specuiar  iron  includes  the  varieties  of  a  perfect  metallic  lustre ;  if  the 
stnicture  is  micaceous,  it  is  the  micaceous  specuiar  iron.  The  varieties  of  a  sub-me- 
tailic  or  non-metallic  lustre,  were  includea  under  the  name  of  red  hematiie,  ßbrous 
red  iron^  or  if  consistiug  of  impalpable  weakly  coherent  particles,  red  ochre,  and 
when  of  slightly  coherent  scales,  scaly  red  iron^  or  red  irontroih,  Under  this  species 
mu8t  also  be  included  the  difierent  ciay  iron  ores,  many  or  which  coniain  but  small 
portions  of  iron ;  reddlt  or  red  ekaUc^  the  common  flrawing  material,  which  has  an 
earthy  appcarancc  and  a  flat  conchoidal  fracture ;  jaspery  clay  irouy  more  firm  in  iis 
structure  than  the  preceding,  and  having  a  large  and  flat  conchoidal  fracture ;  co^ 
Iftmnar  and  leniicnlar  clay  iron^  disiinguished  by  their  columnar  or  flattish  granulär 
structure.  Specuiar  iron  occurs  most  commonly  in  primitive  rocks ;  it  also  occurs 
among  the  ejected  lavas  of  Vesuvius.  The  argi'llaceous  ores  form  beds  in  secondary 
rocks. 

The  most  magnificent  specimens  of  this  species  are  brought  from  the  island  of 
Elba,  which  has  afibrded  it  from  a  very  remote  period,  and  is  described  by  Ovid,  as 
the  "  Insula  inexhaustis  chalybdum  generosa  metallis."  The  surfaces  of  the  crystals 
often  present  a  very  splendid  irised  tamish,  and,  connected  with  the  most  brilliant 
lustre,  they  are  among  the  iinest  obiects  in  the  cabinet  of  the  mineralogist.  The  faces 
a  and  a'  are  usually  destitute  of  this  tamish  and  lustre,  and  may  therefore  assist, 
when  present,  in  determinini?  the  Situation  of  other  planes  when  the  crystal  is  quite 
complex.  St.  Grothard  afibrds  very  beautiful  specimens,  composed  of  crystallized 
plates  grouped  togeiher  in  the  form  of  roseites,  and  accompanying  crystals  of  feld- 
spar. Fine  crystallizaiions  are  the  result  of  volcanic  action  at  Etna  and  Vesuvius, 
and  particularly  in  Fossa  Kankarone,  on  Monte  Somma,  where  it  forms  crystallinc 
incrustations  on  the  ejected  lavas.  Arendal,  in  Norway,  Langbanshyttan,  in  Swe- 
den,  Framont,  in  Lorraine,  Dauphiny,  and  Switzerland,  also  afford  splendid  speci- 
mens of  specuiar  iron.  Red  hematite  occurs  in  reniform  masses  of  a  nbrous  concen- 
tric  structure,  near  ülverstone  in  LancasMre,  in  Saxony,  Bohemia,  and  the  Hartz. 
In  Westphalia,  it  occurs  as  pseudomorphs  of  calcareous  spar.  Iron  mica  comes 
principally  from  Caitas  Atlas,  in  Ihe  Brazils. 

Handso'me  irLsedly  tamished  crvstalllzations  of  specuiar  iron  are  found  at  Fowler. 
St.  Lawrence  Co.,  N.  Y.,  in  cavitfes  in  granulär  xnlcaeeotB  iron  ore,  and  associated 
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oflen  with  splendid  groups  of  quartz  crystals  presenting  the  form  of  the  isosceles  do- 
decahedron.  Uncrystallized  metallic  varieties  are  conunon  in  other  parts  uf  the  same 
country.  It  occurs  also  in  the  Blae  Ridge,  in  the  westem  pait  of  Orange  Co.,  Va. 
Micaceous  iron  in  large  masses,  composed  of  irregulär  curved  laminse,  occurs  at 
Hawley,  Mass.;  also  eight  miles  above  ^almouth,  Stafibrd  Co.,  Va.,  on  the  Rappa- 
haniiock  river.  Red  hematite  in  found  at  Ticonderoga,  upon  Lake  George.  Len- 
iTcular  argillaceous  ore  is  abundant  at  Utica  and  Clinton.  At  these  places  it  forms 
a  layer  about  a  foot  thick  in  a  fine  silicious  gray-wacke,  and  extenas  west,  of  the . 
sarae  thickness,  to  the  west  end  of  Lake  Ontario.  The  layer,  according  to  Eaton,  is 
about  twenty  miles  wide  and  two  hundred  and  forty  miles  long. 

This  ore  afibrds  a  conslderable  portion  of  the  iron  manufactured  in  difiercnt  coun- 
tries.  These  varieties,  especially  the  specular,  require  a  greater  degree  of  heai  than 
other  x)res,  but  the  iron  obtained  is  nerertheleas  of  ^ood  quality.  Pulvcrized  red  he- 
matite  is  emplo^ed  in  polishing  metals,  and  also  is  a  colorin^  material. .  Specular 
iron  is  readily  distinguished  from  magnetic  iron  ore,  by  it  reddish  slreak. 

Hematite,  a  word  in  use  among  the  ancients,  was  applied  to  this  and  the  preceding 
species  on  account  of  the  red  color  of  the  powder,  from  <bfi«,  blood.  The  term  spea/k- 
laTj  alludcis  to  the  brilliant  lustre  it  oflen  presents. 


MAGNETIC  IRON  ORE.    Siderüs  octahedrcs. 

Octabcdral  Iron  Ore,  M,    Oxydulated  Iron.    Femwo-ferric  Oxyd.    Manganeisenttcin,  t(f  tk*  Otf 
maus.    Fer  Oxydul^,  li, 

453.  Prifnarj/  form :  the  regulär  octahedron.  Secondary 
forms  :  most  of  the  forms  represented  in  the  first  twenty  figures  of 
PI.  I. ;  also  fig.  25,  PL  I.  Cleavage  parallel  to  the  primary  form  ; 
perfect — imperfect.  The  dodecahedral  faces  are  commonly  striated 
parallel  to  the  longer  diagonal.  Compound  crystals:  fig.  129,  Fl. 
II. ;  also  the  same  kind  of  composition  with  the  secondary  modifi- 
cations.  Imperfect  crystallizations :  strueture  granulär — ^parti- 
cles  of  various  sizes,  sometimes  impalpable. 

H.=5-5 — 6-5.  G.=6-094.  Ltistre  metallic — submetallic.  Streak 
black.  Color  iron-black.  Opaque.  Fracture  subchonchoidal, 
shining.  Brittle.  Strongly  attracted  by  the  magnet,  and  some- 
times possessing  polarity. 

It  is  composed,  as  determined  by  Berzelius,  of  two  atoms  of  peroiyd  of  iron,  and 
one  of  proioxyd.  Before  the  blowpipe  it  becomes  brown,  and  loses  its  influence  on 
the  magnet ;  but  it  does  not  fuse.  Wilh  borax,  in  the  orydizing  flame,  it  fuses  into 
a  dull-red  gla^,  which  becomes  clear  on  cooling,  and  oflen.  assumes  a  yellow  tint ;  in 
the  reducing  flame  it  becomes  bottle-green.  It  dissolves  in  heated  muriatic  acid,  but 
not  in  nitric  acid. 

Ob8.  Magnetic  iron  ore  occurs  in  beds,  in  primitive  rocks,  generally  in  gnei&s ; 
but  also  io  clay  slate,  hornblende  slate,  chlorite  slate,  greenstone,  and  occasionally  in 
limestone. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden, 
ronsist  of  massive  magnetic  iron.  Dannemora,  and  the  Täberg,  in  Smäland,  are 
enlirely  formed  of  it.  Siill  larger  mountains  of  it  exist  at  Kurunavara  and  Gellivara, 
in  Lapland.  Fahlun  in  Sweden,  and  Corsica,  aflurd  octahedral  crystals,  imbedded 
in  chlorite  slate.  Splendid  dodecahedi^  crystals  occur  at  Normark,  in  Werme- 
land.  The  most  powerful  native  magnets  are  found  in  Siberia,  in  the  Hartz.  They 
are  also  obtained  ou  the  Island  of  Elba. 

Very  extensive  beds  of  this  ore  occur  at  difierent  nlaces  upon  the  westem  side  of 
Lake  Champlain,  and  in  the  Highlands  of  New  Yorfej  also  m  the  mountainous  dis- 
tricis  of  New  Jersey  and  Pennsylvania,  and  on  the  eastem  side  of  Willis  Mountain, 
in  Buckingham  Co.,  Virginia,  &c.  Dodecahedral  crjrstals  occur  at  Franconia,  N.  H., 
imbedded  in  epidote  and  quartz.  At  Marlborougbu  Vt.,  it  is  found  in  octahedral 
crystals,  imbedded  in  chlorite,  and  at  Bridgewater,  vt.,  in  chlorite  slate. 

The  black  streak  of  this  species  distingnishes  it  from  other  ores  of  iron. 
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FRANKLINITE.    SiDorva  Zincifs&üi. 

DodMllMdjr«!  IvM  Off%  Jir. 

454.  Primary  farm:  the  r^alar  octahedron.  Secondary 
f OTTOS :  fig.  9,  aud  others,  PL  I.  Öleavage  yery  indistinct  parallel 
k)  the  primary  planes.  It  occurs  also  massive,  with  a  coarse  or 
fine  granulär  structure — ^particles  strongly  coherent. 

H.=5-5— 6-5.  G.=5069, Thomson ;  5091, Haidinger ;  4-87, Ber- 
thier.  Lustre  metallic.  Streak  dark  reddish-brown.  Colar  iron- 
black.  Opaque.  Fracture  conchoidal.  Brittle.  Acts  slig^tly  on 
the  magnet. 

It  contains,  according  to  Berthler  tnd  Thomson, 

Peroxyd  of  Iron  66  66*  100 

Sesqaoxyd  of  Manganese  16  14*960 

Oxyd  of  Zinc  17  17-486 

Sllica  —  0-204 

Waier,  —  «99,  B.  a560«99-d49,  T. 

At  a  high  temperature  zinc  is  driven  off.  It  dissolves  without  effenrescence  in 
heated  muriatic  acid. 

Obs.  Frankiinite  is  stated  to  occur  in  amorphous  masses  at  the  mines  of  Alten- 
bere,  near  Aix  la  Chapelle.  But  a  more  abnndant  locality  is  at  Franklin  fbmace, 
in  Harabarg,  N.  J.,  where  it  is  accompanied  by  red  oxyd  of  zinc  and  gamet,  in  cal- 
careous  spar.  The  most  perfect  crystals  are  imbedded  in  red  zinc  ore ;  those  occur* 
ring  in  caic  spar  have  iheir  angles  rounded.  A  still  more  remarkable  deposit  exists 
at  Sterling,  in  the  same  region,  where  it  is  associated  with  Troostite,  in  a  powerfnl 
rein,  in  which  cavities  occtsionally  contain  cr3r5Uüs  fh)m  one  to  three  incbes  in 
diameter. 

CRICHTONITE.    Sidshüs  acrotoiacs. 
AxotouMMU  Iroa  Ore,  M.   ImriM.   Dmeniie.    IfoiMcaiiite. 

456.  Primary  form :  an  acute  rhombohedron;  R:R=61®2(y. 
Secondary  form :  the  annexed  figure. 
Cleavage  parallel  to  the  plane  a,  wnich 
truncates  the  vertical  solid  angle.  Com- 
monly  in  angTilar  grains,  ancf  irregulär 
masses  ;  sometimes  fornung  a  coating  on 
other  species. 

H.=6— 5-5.      G.=4-4— 4-8;    4-427— 
4-491,  Thomson;  4-5— 4-650,  Klaproth. 

Lustre  submetallic.  Streak  metallic.  Color  dark  iron-black. 
Opaque.  Fracture  conchoidal.  Slightly  affects  the  magnetic 
needle. 

It  contains,  according  to  Mosander,  Rose,  and  Kobell, 

Miask.  Gastein. 

Titanic  Acid  4667  5012  59  00 

Oxyd  of  Iron  47  08  49*88  40  25 

Oxyd  of  Manganese  2  39  105 

Magnesia  0*60  — 

Lime  0^25  — 

Oxyd  of  Chrome  0  38  — 

SiUca  2 80=100- 17,  M.      ==100,  R.         —  =10090,  K. 
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It  is  infnsible,  per  se,  before  the  blowpipe ;  with  fiuxes  its  action  is  simllar  to  that 
of  oxyd  of  iron.    It  is  readily  soluble  in  concentrated  muriatic  acid. 

Obs.  The  variety  Menaccanite  occurs  in  irregulär  crystals  and  masses,  imbedded 
in  Serpentine  at  Inglesberg,  in  the  Valley  of  Gastein,  Saltzburg,  and  is  associated 
with  apatite  and  sparry  iron  ore.  At  E^eersend,  in  Norway,  it  occurs  massive  and 
compact,  and  imperfectly  crystailized  at  Ilmensee  and  Elkatherinenberg,  in  Siberia. 
It  was  first  observed  near  Menaccan,  Comwall.  The  name  üerine  is  derived  from 
the  river  Iser,  in  Bohemia,  where  it  occurs  in  roUed  masses.  It  occasionall^  forms 
a  coating  on  rutile,  and  is  sometimes  mistaken  for  nigrine,  a  varietv  of  rutile ;  but 
it  is  distinguished  by  its  inferior  hardness  and  black  streak.  At  Amily,  N.  Y.,  it 
occurs  in  black  crystals,  imbedded  in  Serpentine,  and  white  limestone,  and  asso- 
ciated  with  spinel,  Brucite,  rutile,  &c.  It  also  occurs  in  broad  laminated  masses  at 
Washington,  Coan.,  imbedded  in  a  vein  of  quartz,  traversing  primitive  rocks. 

Crichtonite  is  sometimes  made  a  distinct  species,  separate  uom  the  other  varieties 
of  this  species ;  but  its  distinctness  has  not  yet  been  proved  bv  an  analysis,  or  by  crys- 
tallographic  considerations.  It  is  described  as  havmg  a  brilliant  metallic  lustre,  and 
occnrring  in  small  acute  rhombnhedrons,  with  truncated  vertical  solid  angles.  With 
sah  of  phosphorus  it  afibrds  a  glass  which  becomes  red  on  cooling.  Iis  only  locality 
is  St.  Christophe,  near  Oisians  in  the  department  of  the  Is^re,  where  it  occurs  with 
anatase,  quartz,  and  chlorite. 

Another  titanate  of  iron  bas  been  analyzed  by  Berthier.  and  found  tf  contain  Ti- 
tanic Acid  41,  Peroxyd  of  Iron  56-3,  auartz  2-5=99-7,  with  a  trace  of  Oxyd  of  Man- 
ranese.  It  occurs  in  dark  gray  compact  granulär  masseSi  with  little  or  no  lustre,  in 
Brazil,  where,  according  to  M.  Montlevade,  it  constitutes  moontains  or  thick  banks 
of  considerable  extent,  alternating  with  transition  rocks.  • 


MOHSITE.      SlDERVS  MOHSUMI». 
Levf,  Ann.  of  Pbll.  March,  1877. 

456.  Primary  form :  an  acute  rhombohedron  ;  R :  R=:73°  43^. 
Occurs  mostly  in  Compound  crystals,  in  the  form  of  flat  and  nearly 
circular  crystals,  with  alternate  re-entering  and  salient  angles  on 
their  edges.     Cleavage  not  apparent. 

Scratches  glass.  Lustre  metallic ;  brilliant.  Color  iron-black. 
Opaque. 

Obs.  It  is  suppofied  to  have  come  from  Dauphiny,  It  is  distinguished  fh)m  the 
preceding  species  by  the  indistinctness  of  its  cleavage,  and  its  superior  hardness.  U 
was  named  Mohsite  by  Mr.  Licvy,  in  honor  of  the  very  distinguished  mineralogist, 
Professor  Mohs. 


BREISLAKITE. 

457.  Occurs  in  delicate  capillary  crystals  of  a  reddish-brown  or 
chesnut-brown  color,  beut  and  grouped  like  wool ;  fibres  flexible. 
Lustre  metallic. 

It  contains  Silica,  Alumina,  Iron,  and  a  considerable  portion  of  Copper.  With 
salt  of  phosphorus  it  affords  a  green  globule,  which  is  red  in  the  reducing  flame. 

Obs.  It  iorins  coatinss  in  the  cavities  of  lavas,  and  accompanies  nepheline  and 
pyroxene.    It  has  been  observed  at  Vesuvius  and  Capo  di  Bove,  near  Rome. 
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IRON.    Ferrum  octahedrum. 
Octahwiral  Iroi||  JIT.  and  J.  Meteorie  Iron.  Gediegen  Eben,  W.  and  L.   Fer  Naüf,  U,   Man,  MtHiMm. 

458.  Primary  form :  the  regulär  octahedron.  Cleavage  appa- 
rent  parallel  to  the  faces  of  the  octahedron. 

H.=4-5.  G.=7-3— 7-8 ;  7-318,  a  partially  oxydized  fragment  of 
a  crystal  from  Guilford  Co.,  N.  C.  Lustre  metallic.  Colar  iron- 
gray.  Streak  shining.  Practure  hackly.  Ductile.  Acts  strongly 
on  the  magnet. 

Native  iron,  undoubtedly  of  terreslrial  origin,  has  been  observed  at  Canaan.Coim., 
and  in  Guilford  Co.,  N.  C.  At  the  former  place  it  occurred  in  the  form  of  a  vein, 
or  plate,  two  inches  thick,  attached  to  a  mass  of  mica  slale  rock ;  at  the  iatter  locality 
was  found  an  octahedral  crystal  weighing  about  7  ounces,  which  is  reported  to  have 
been  detached  from  a  mass  weighing  28  pounds,  and  which  a  blacksmith  wrooght 
inlo  nails.     These  specimens  are  now  in  the  Yale  College  cabinet. 

Foreign  specimens  are  also  reported  to  have  been  found.  Cramer  describes  one 
weighing  4  pounds,  obtained  in  the  mine  of  Hackenburg.  Other  Saxon  localiües 
are  Steinbacn  and  Eibestock. 

Meteorie  iron  usually  contains  nickel,  and  small  quantities  of  other  metals. 

The  foUowing  analyscs  of  meteorie  iron  have  been  lately  published  by  Berzelios, 
in  Kongl.  Vet.  Acad.  Handlingar.  Stockh.  1834,  p.  115. 

From  Einbogen. 

88-231 

8-517 

0-762 

Sulphur  and  Mang,    trace 


From  Blantko. 

From  Siberia. 

Iron 

93-816 

88-042 

Nickel 

5053 

10732 

Cobalt 

0347 

0-455 

Manganese 

0132        Si 

Tin  and  Copper 

0-460 

0066 

Sulphur 

0324 

trace 

Phosphonis 

trace 

Met 

Maemesium 

a050 

Caibon 

0043 

In.soluble  part 

=100. 

0480-100. 

Metallic  Phosphurets    2-211 

a279 

==100. 

The ^5^  specimen  feil  near  Blansko,  on  the  25ih  November,  1833.  The  metallic 
iron  constituted  only  1715  part  of  it.  The  second  was  discovered  by  Pallas  on  a 
mountain,  between  Krasnojarsk  and  Abekansk,  in  Siberia.  Ii  contained  irabed- 
ded  olivine.  The  third  specimen  is  sunposed  to  have  fallen  lowards  the  close  of  the 
fourteenth  Century  ;  it  is  preserved  at  Vienna. 

One  of  the  most  extraordinary  of  these  iron  meteorites,  preserved  in  any  collec- 
lion,  is  now  in  the  Yale  College  cabinet.  Ii  weighs  1635  Ibs. ;  lengih  3  feet  4  inches ; 
breadth  2  feet  4  inches;  height  l  foo:  4  inches.  It  has  been  analyzed  by  C.  U.  Shep- 
ard,  (Silliman's  Amer.  Jour.  XVI.  217,)  and  found  to  coniain  Iron  '9002,  Nickel 
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9*674=^*694.  It  was  bronght  from  Red  river.  StiU  more  remarkable  masses  exist 
in  South  America;  one  was  discovered  bv  Don  Rabin  de  Celis,  in  the  district  of 
Chaco-Gualamba,  whose  weight  was  estimated  at  30,000  poands;  and  another  was 
found  at  Bahia,  in  Brazil,  wbose  solid  contents  are  at  least  28  cubic  feet,  and  weight 
14,000  pounds.  The  Siberian  meteorite,  discovered  by  Pallas,  weighed  originally 
1600  pounds,  and  contained  imbedded  crystals  of  chryäolite.  SmaOer  masaes  are 
quite  common.  Meteoric  iron  is  perfecily  malleable,  and  is  readily  worked  into  cut^ 
ting  instruments,  and  may  be  put  to  the  same  nses  as  mannfiictured  iron. 


PLATINUM.    Platinüm  cümcum. 

Native  Platins,  M.  and  J.     Hezahedral  Piatina,  H«Ai.     Platlna.     Gediegen  Plaüna,  W.  and  X. 
Polfien,  ITciM.    Platine  Natif  Ferrif<6re,  H. 

459,  Primary  form  :  the  cube.  In  irregulär  forms  and  grains. 
Cleavage  none. 

H.=4— 4-5.  G.=16 — 19  ;  17-332  is  the  average  or  most  usual 
specific  gravity.  Lustre  metallic.  Streak  and  color  pweet  steel- 
gray ;  shining.     Opaque.     Ductile.     Fracture  hackly.  > 

II  contains,  according  to  Berzelins,  (Kong.  Vet.  Acad.  Handl.,  1838,  p.  113,) 


Niacbne  Tag  liak 
78*94 

NiflchmiTaiUak. 

GorolilafrN 

Platinüm 

73  58 

86*50 

Iridium 

497 

235 

Rhodium 
Palladium 

086 

115 

115 

0*28 

030 

110 

Copper 

a70 

520 

0^46 

Iron 

1104 

12*98 

8*39 

Osmium  and  Iridium 

1*96 

nndetermined 

230 

1*40 

98*75  97*86  98*92 

It  is  soluble  only  in  heated  nitro-muriatic  acid.  Not  fusible  in  the  flame  of  the 
common  blowpipe.  It  acts  slightly  on  the  magnet ;  this  property  depends  on  the 
amount  of  iron  it  contains. 

Ob8.  Platinüm  was  first  fonnd  in  pebbles  and  small  grains,  associated  with  Iridi- 
um, rhodium,  osmium,  palladium,  goid,  copper,  and  chrome,  in  the  alluvial  deposits 
of  Brazil,  Choco.  and  Barbicoa,  in  South  America,  where  ii  received  iis  name,  pla- 
tina^  from  plaUij  süver^  of  which  word  platina  is  a  diminutive.  It  has  of  late  vears  been 
discovered  in  considerable  abundance  at  Nischne  Tagilsk,  and  GK>roblagodat,  in  the 
Uralian  mountains,  and  has  been  formed  into  coins  by  the  Russians.  They  are  not 
a  legal  tender,  bat  pass  conventionally,  and  are  princi'pally  current  in  the  southem 
provinces  of  the  empire. 

AUhough  platinüm  generally  occuis  in  quite  small  grains,  masses  are  sometimts 
found  of  considerable  magnitude.  A  mass,  weighing  1088  grains,  was  bronght  bf 
Humboldt  from  South  America,  and  deposited  in  the  Berlin  musenm.  Its  specitle 
gravity  was  18*94.  In  the  year  1822  a  mass  of  platinüm  from  Condoto  was  deposited 
in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and  wei||^ 
ing  11,641  grains.  A  still  more  remarkable  specimen  was  fonnd  in  the  year  1^7, 
in  the  Ural,  not  far  from  the  Demidoffmines,  which  weighed  10|^  Russian  pounds, 
or  9*522  Ibs.  avoirdupois.    It  specific  gravity  was  16. 

The  infusibility  of  this  meial,  and  its  pronerty  of  resisting  the  action  of  air  and 
moisture,  and  nearly  all  chemical  agents,  renaer  it  highly  valuable  for  the  construc- 
tion  of  philosophical  and  chemical  apparatus.  The  vessels  employed  in  the  concen- 
tration  of  sulpnuric  acid  are  now  made  of  platiuum,  which  is  unaffected  by  an  acid 
generally  so  corrosive.  Platinüm  is  also  employed  for  covering  other  metals,  and 
for  painiing  on  porcelain.  It  admits  of  being  drawn  into  wire  of  extreme  tenui^. 
Dr.  WoUaston  succeeded  in  obtaining  a  wire  not  exceeding  the  two  thousandth  p«n 
of  an  inch  in  diameter. 
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IRIDIUM.      IftlDIUlf  HSXAOOlfüM. 
RhnnbolMdral  Irldlaaii  Bnd.    N§üwt  Iritflttn.    IrldomlM.    Alloy  of  Irldlam  and  OmdIui. 


460.  Primary  form  :  a  hexagonal  prisro.  Secondary  form : 
fig.  125,  PI.  IL  Cleavage  parallel  with  P,  easily  obtained ;  paral- 
lel with  M,  indistinct.     Commonly  in  irregularly  flattened  grains. 

H.=6— 7.  G.=19-5,  Wollaston ;  19-471,  Rose,  a  cryslal  at  62^; 
2  M 1 8,  a  crystal  from  Nischne  Tagilsk,  in  Siberia.  Lustre  metallic. 
Color  tin-white,  and  light  steel-gray.  Opaque.  Malleable  with 
difficulty. 

There  are  three  or  four  distinct  varieties  of  Ibis  species,  which  have  becn  de- 
scribed  by  Berzelios  as  occurring  in  Siberia,  (Poffg.  Ann.  xxxii.)  Tbe  fini  eon- 
sists  of  flat  plates,  possessing  no  regalar  form,  and  a  hardness  somcient  to  scntdi 
glass.  G.= 19-25.  They  contain,  according  to  Berzelius,  Iridium  4677,  OaDimn 
|9'34,  Rhodium  3*  15,  Iron  0-74,  which  is  nearly  equivalent  to  an  atom  each  of  Iridi- 
um and  Osi^um. 

The  second  variety  is  found  in  plates.    G.=18-645— 19-25. 

The  remaininff  varieties  occur  in  six  sided  plates.  G.r=31*118.  O&e  contalns 
Iridium  25*  1,  and  Osmium  74*9,  or  one  atom  of  the  former  to  three  of  the  latter; 
the  other,  Iridium  20,  and  Osmium  80,  or  one  atom  of  Iridium  to  four  of  Osmium. 

At  a  high  temperature  some  of  these  varieties  give  out  a  üttle  osmium,  bnt  im- 
dergo  no  further  change.  With  nitre,  the  characteristic  odor  of  osmium  is  aooii 
afibrded,  and  a  mass  obtained  soluble  in  water,  (Vom  which  a  green  precipitate  is 
thrown  down  by  nitric  acid. 

Obs.  It  occurs  with  platinum  in  the  province  of  Choco,  in  South  America,  and 
in  the  Ural  moimtains.  It  was  first  disiinguished  by  Dr.  Wollaston,  who  discoTered 
that  the  specimens  were  an  alloy  of  Iridium  and  osmium. 


PALLADIUM.    Palladium  octahedrum. 
Octabadnl  Palladium,  Hmid.    Naür«  Palladium. 

461.  Primary  form :  supposed  to  be  the  regulär  octahedron. 
Occurs  mostly  in  grains  apparently  composed  of  diverging  fibres. 

H.  above  4-5.  G.=ll-8,  Wollaston  ;  12-14,  Lowry.  Lustre  me- 
t€dlic.  Color  steel-gray,  inclining  to  silver  white.  Opaque.  Due* 
tile  and  malleable. 

It  conaists  of  palladium,  alloyed  with  a  little  platinum  and  Iridium.  It  is  iofa- 
sible,  per  »?,  before  the  blowpipe,  but  it  fuses  readily  with  sulphur.  By  continuing 
the  heat,  the  sulphur  is  driven  ofi*,  and  a  globule  of  palladium  obtained. 

Obs.  Palladium  occurs  with  platinum,  in  Brazil.  Its  divergent  structure  dia- 
tingnishes  it  from  the  latter  metal.    It  was  first  made  known  by  Wollaston. 


SELENPALLADITE.    Palladium  rhombicum. 
SeJeniet  of  PaOadiun. 

462.  Primary  form :  a  hexagonal  prism.  Occurs  in  six  sided 
tables,  which  have  a  foliated  structure,  and  cleave  parallel  to  the 
base  of  the  prism. 
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Lustre  metallic.  Colar  white — grayish-white.  Opaque.  Brit- 
tle.  If  heated  in  a  tube,  it  gives  a  rea  ring  of  selenium.  Heated 
strongly  before  the  blowpipe  it  becomes  colored,  and  fuses  into  a 
brittle  metallic  globule ;  with  borax  it  forms  a  transparent  glass. 

Obs.  It  exists  in  considerable  qnantities  at  Tilkerode,  in  the  Duchy  of  Anhalt- 
Bernborg,  in  tbe  Hartz,  associated  with  selenid  of  lead  and  native  gold,  where  it  was 
first  detected  by  M.  Zinken. 


GK)LD.    AuBUM  ccBiccii. 

Hezahedral  GaM,  M.    NaUve  Gold.    G«diegf«  Gold,  W.    Etoetmm,  M§m*.    Or  NaUf,  H.    CM.  jU* 
ck]fm,    Rex  Metallorun. 

463.  Primary  form  :  .the  cube.  Seamdary  form  :  figs.  2 — 
11,  inclusive,  of  PL  I^  also  figs.  14,  15,  16.  Cleavcbge  none.  Com- 
pound crystals :  composition  similar  to  that  represented  in  fig.  129, 
Dut  occurrinff  in  the  form  exhibited  in  fig.  16,  PL  I.,  or  the  tetrag- 
onal  trisoctahedron.  Imperfect  cryatauizations :  filiform,  retic- 
ulated  and  arborescent  shapes — also  in  thin  laininse ;  also  in  im- 
bedded  grains  and  roUed  masses. 

H.=2-5— 3.  G.=12— 20.  Lustre  metallic.  Streak  and  Colwr 
various  shades  of  gold  yellow,  sometimes  inclining  to  silver-white, 
Opaque.     Very  ductile  and  malleable. 

The  ores  of  gold  in  nature,  usually  contain  silver  in  difierent  proportions.  The 
largest  proportion  of  silver  is  found  in  the  eUcintm  of  Klaproth,  which  is  compoued 
of  Gold  64,  and  Silver  36,  or  two  of  gold  to  one  atom  of  silver. 

Obs.    The  native  gold  of  Marmato,  is  composed  of  Qold  73*45,  Silver  96'48,  or  S 


singault  in  specimens  from  Ojas  Anchas,  and  by  Rose  in  snpecimens  from  near  Nis- 
chne  Tagilsk,  in  Siberia,  and  St.  Barbara,  Transylvania.  The  proporüon  of  8 : 1  is 
the  most  abundaut ;  such  is  the  case  in  a  specimen  from  Gozuschica,  Nischne  Ta* 
gilsk,  which  Rose  found  to  contain  87' 17  or  Gold,  and  13*41  of  Silver ;  also  in  nu- 
merous  others  analyzed  by  the  same  cbemist,  and  also  by  BoussingauU.  That  of 
13  :  1  is  also  of  frequent  occurrence.  BoussingauU  found  a  specimen  from  &bL 
Bartholom^  to  contain  Gk)ld  91*9,  and  Silver  8*1 ;  another  from  Girar  to  be  com- 
posed  of  Gold  91*9,  and  Silver  8 ;  in  each  of  which,  the  proportion  of  gold  to  silver 
IS  that  last  stated.  A  similar  composition  was  found  by  Kose,  in  specimens  from 
difierent  localities ;  one  from  Boruscnka  contained  Gk)ld  9136,  and  Silver  8*38.  The 
least  quantity  of  silver  was  found  by  G.  Rose,  in  the  native  gold  of  Schabrowski, 
near  datharinenburg,  in  Siberia.  It  was  composed  of  Grold  9896,  Silver  0*16,  Cop- 
per  0  35,  Iron  0'05==99-53.  Its  specific  gravity  was  19*099.  Copper  is  also  occa- 
sionally  alloyed  with  gold. 

It  also  occurs  disseminated  in  grains  or  thin  leaves  in  various  metallic  minenls, 
particularly  iron  pyrites. 

Native  gold  occurs  in  veins,  and  in  interspersed  grains  and  laminae,  and  occasioii* 
ally  cr]rstallized,  in  quartz.  In  the  United  States,  this  quartz  gangue  forms  beds  ia 
the  mica  slate  of  the  re^ion.  Occasionally  the  mica  slate  has  a  tsücose  character.  It  is 
often  found  in  the  sands  of  rivers,  and  Valleys,  where  it  has  been  carried  from  the  dis- 
integration  of  auriferous  rocks.  Such  is  its  mode  of  occurrence  in  Brazil,  Mexico, 
aud  Peru,  in  which  countries  it  is  occasionally  met  with  in  masses  of  several  poonds 
weight.  Masses  weighing  even  sixteen  pounds  have  been  discovered  in  the  Ural, 
where  the  gold  occurs  in  a  similar  Situation.  In  Transylvania,  a  considerable  qmm- 
tity  of  gold  is  obtained  from  stream  works.    It  is  met  vith  in  alluvial  soil,  in  tha 
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Wicklow  mountains  of  Ireland,  and  «t  Leadhüls,  in  Scotland.  A  specimen,  weigh- 
in^  nearly  eight  sovereigns,  from  the  Breadalbane  estate,  near  Glen  Coich,  in  Perth- 
shire,  is  now  in  the  mineralogical  cabinet  of  Mr.  Allan,  of  Edinburgh.  At  Voros- 
patak,  in  Transylvania,  the  gold  is  disseminated  in  grains  through  the  rock.  The 
mines  of  Hungary  and  Transyivania,  Kremiütz,  Sdiemnitz,  Posing,  Botza,  Ma- 
gurka,  Nagyag,  Ofienbanya,  and  Boitza,  occasionally  afibrd  fine  specimeas  of  this 
metal.  It  occurs  also  in  Salzburg,  and  thence  in  several  places  along  the  Alp^  aa 
far  as  La  Gardeite,  near  AUemont,  in  Danphiny.  The  Russian  mines,  in  the  U ra- 
lian  mountains,  are  quite  prodnctive. 

The  mines  in  the  Ünitea  States  are  quite  as  promising  as  anv  in  the  wond.  The 
principai  deposits  of  gold,  atpresent  discovered,  are  situatea  within  the  states  of 
Georgia,  the  Carolinas,  and  Virginia;  but  it  has  been  traced  as  far  north  as  the 
Chaudiere  river,  in  Lower  Canada,  and  is  believed  to  occur  in  a  nearlv  continnous 
line  from  the  Rappahanock,  in  Virginia,  to  the  Coosa,  in  Alabama.  The  mines  in 
North  Carolina  are  mostly  within  the  three  rauges  of  counties  between  Frederick  and 
Charlotte,  which  are  situated  about  in  a  line  running  N.  E.  and  S.  W.,  correspond- 
ing  in  general  with  the  direction  of  the  coast.  The  mines  at  Mecklenburg,  which 
are  principally  vein  deposits,  are  the  most  valuable.  The  mines  of  Burke,  Lincoln, 
and  Ruiherford,  are  for  the  most  part  in  alluvial  soil.  Splendid  specimens  have  occar 
sionally  been  found,  the  most  magnificent  of  which  was  discovered  in  Cabarras  cotm- 
ty ;  it  weighed  twenty  eight  pounds.  In  Virginia,  valuable  deposits  occtir  in  Sootsylva- 
nia  Co.,  ten  miles  above  Fredericksbura,  on  the  Rappahanock  river,  at  the  U.  S.  aold 
mines;  accompan}ring  silver,  lead,  and  Vivianite,  at  Rappahanock  gold  mines,  Staf- 
ford  Co.,  ten  miles  from  Falmouth :  in  quartz  and  decomposed  pyrites,  at  the  Col- 
pepper  mines,  Culpepper  Co.,  on  Rapidan  river :  in  annferous  pyrites  distributed 
through  veins  of  quartz,  Iving  in  homblende  slate,  at  Orange  grove  gold  mine, 
Orange  Co. ;  in  quartz,  and  al^  in  alluvial  deposits,  at  the  Greenwood  gold  mines. 
Orange  Co. ;  in  beds  of  quartz,  from  one  to  two  feet  thick,  associated  with  iron  py- 
rites, copper  pyrites,  blende,  ai^ntiferous  galena,  spathic  iron,  and  Anglesite,  at 
Walton's  gold  mine,  Louisa  Co:  About  $100,000  have  been  obtained  by  washing 
along  the  streams  in  tbe  vicinity  of  this  mine.  It  accompanies  granulär  heavy  spar, 
in  auriferous  pyrites,  at  Eldridge's  mine,  in  Buckingham  Co.,  and  occurs  in  varioos 
other  parts  of  the  State. 

Gold  is  the  most  ductile  and  malleable  of  the  metals.  According  to  Dr.  Ure,  a 
grain  may  be  made  to  Cover  in  the  form  of  gold  leaf,  56f  Square  inches ;  and  Reau- 
mur  States,  that  a  grain,  exlended  to  the  thinness  it  has  npon  gilt  silver  wire,  n'ill 
Cover  an  area  of  1400  inches.  The  thinnest  gold  leaf  is  the  380  thousandth  part  of 
an  inch  thick.  On  account  of  the  extreme  nialleabiliiy  of  this  metal,  though  costly, 
it  is  one  of  the  most  common  and  cheapest  means  of  ornaxnenting  fumiture,  &.c.  It 
retains  its  perfeci  brightness  of  lustre  uninfluenced  by  moisture  and  the  atmosphere, 
and  for  this  reason  is  perfectly  fitted  for  its  various  omamental  uses,  and  also  for 
numerous  purposes  in  the  arts. 

The  name  eUcirum,  was  applied  by  the  ancients  to  an  alloy  of  silver  and  gold,  in 
the  Proportion  of  one  to  five.  This  is  the  origin  of  Klaproth's  name  for  a  similar  na* 
tive  alloy. 


AüRO-TELLURITE.    Aitrum  rhombicum. 


Yellow  Ore  of  Tellorlan.    White  Ore  of  TeOarium. 


464.  Printary  form  :  a  right  rhombic 
prism.  Secondary  form :  M  :  c=142°  45^, 
M  :  c=127o  IS',  P  :  a=108o  3(y,  P  :  a-143^ 
5^  Cleavage  in  traces.  Occurs  in  small 
crystals  and  imbedded  crystalline  laminse. 

Soft.  G.=l0-678,  Muller  von  Reichen- 
stein. Lustre  meXMic.  Co/or  silver-white, 
much  inclining  to  brass-yellow.     Opaque.     Rather  brittle. 


^^v    ^     ^ 
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AccordiDg  to  Klaproth,  (Beitrage,  iii.  28,)  it  contains  Tellurmm  44*75,  Gold  36*75, 
Silver  8*50,  Lead  19*50,  Solphur  0*50.  Before  the  blowi)ipe  it  Aises  inio  a  metallic 
globale,  and  gives  out  a  pnngent  odor.    It  is  soluble  in  nitric  acid. 

Oe8.  Its  only  known  locality  is  at  Nagyag,  in  Transylvaiüa,  where  it  is  associated 
with  graphic  gold  and  manganblende. 


SILVER.    Aroentum  octahedrüm. 
Hezabedral  SilTer,  JH.  and  Jl    Natire  SliTer.    Gediegen  Silber,  W.    Argent  Natif,  H. 

465.  Pritnaryfann:  the  re^lar  octahedron.  Secondary  fortns : 
figs.  2,  3,  4,  16,  and  others  intermediate,  PI.  I.  Cleavage  none. 
Compound  crystals :  fig.  129,  PI.  II.  Imperfect  crysiallizationa : 
coarse  and  fine  filiform,  reticulated  and  aiborescent  shapes ;  also  in 
plates,  and  in  superficial  coatings. 

H.=2-5— 3.  G.=10-4743,  Haüy ;  10-338,  Geliert.  Lustre  metal- 
lic. Streak  shining,  metallic.  Color  silver-white ;  subject  to  tar- 
nish,  by  which  the  color  becomes  a  grayish-black.     Ductile. 

Native  silver  is  nsually  an  alloy  of  silver  and  copper.  The  composition,  accord- 
ing  to  Berthier,  of  a  specimen  from  Carey,  is  Süver  90,  and  Copper  10.  It  is 
also  combined  with  gold  in  varioos  proportions,  as  is  stated  nnder  gold.  For- 
dyce  obtained  from  an  alloy  of  this  kina,  Silver  73,  and  Gk)ld  38 ;  and  Klaproth, 
from  another  ore,  obtained  Silver  36,  and  Gold  54.  Probably  several  of  tbe  Com- 
pounds of  gold  and  silver  will  constitute  distinct  species,  when  their  peculiarilies 
shall  bave  been  more  studied.  It  fuses  readilv  in  the  blowpipe  flame,  and  affbrds  on 
cooling  a  globule,  baving  an  angular  crystalline  form.  It  dissolves  in  nitric  acid 
and  heated  sulphuric  acid. 

Obs.  Native  silver  occurs  principally  in  arborescences  and  filiform  shapes,  in  veins 
of  calcareous  spar  or  quartz,  traversing  gneiss  slate,  and  other  primitive  rocks.  The 
structure  of  these  forms  is  sometimes  quite  peculiar ;  they  being  composed  of  one  or 
more  scries  of  octahedrons,  eitfaer  closely  united  or  arranged  perpendicularly  in 
straighl  rows.  This  structure  is  vcry  apparent  in  most  of  the  Norwegian  and  Mex- 
ican  varieties. 

The  mines  of  Kongsberg,  in  Norway,  formerly  afforded  magnificent  specimens  of 
native  silver ;  they  are  now,  however,  for  the  most  part,  under  water.  One  speci- 
men  among  the  splendid  suite  from  this  locality,  in  the  royal  coUection  at  Copenha- 
gen,  weighs  upwards  of  5  cwt.  Its  principal  Saxon  localities  are  at  Fneberg, 
Schneeberg,  and  Johanngeorgenrtadt :  its  Bonemian,  at  Przibram,  Jochimstahl,  and 
Ratiborzitz.  It  also  occurs  in  small  quantities  with  other  ores  at  Andreasberg,  in 
the  Hartz,  in  Suabia,  Hungary,  at  Allemont,  in  Dauphiny,  and  in  some  of  ihe  Com- 
ish  mines.  A  mine  on  the  estate  of  Alva,  in  Stirlingshire,  about  the  middle  of  last 
Century,  afforded  not  less  than  £40,000  or  £60,000  worth  of  silver;  but  it  was  long 
since  abandoned. 

Mexico  and  Peru  are  at  present  the  most  prodnctive  in  silver.  In  Mexico  it  has 
been  obtained  mostly  from  its  ores,  while  it  occurs  principally  native  in  Peru. 
During  the  first  18  years  of  the  present  Century,  more  than  8,lo0,000  marks  of  silver 
were  afforded  by  the  mines  of  Guanaxnato  alone.  Of  the  8,000,000  Sterling  which 
it  is  calculated  is  the  value  of  silver  annually  afforded  by  the  mines  of  the  World, 
about  two  thirds  are  obtained  from  Mexico. 

The  uses  of  silver  as  a  material  for  coins,  also  in  the  manufacture  of  plate  and 
various  articles  of  luxury,  are  well  known.  For  coinage  it  is  alloyed  in  this  coun- 
try  with  10  per  cent.  of  copper,  by  which  it  is  rendered  harder,  and  consequently 
more  durable.  It  is  less  malleable  than  gold,  it  being  impossible  to  hammer  it  into 
unbroken  leaves  thinner  than  the  hundred  and  sixty  thousandth  part  of  an  inch, 
which  is  more  than  one  thiid  thicker  than  gold  leaf. 


DSSCaiPTITE  HIHBBALOOT. 


MERCURY.    BTTHURonuM  Fl 


466,  Primarjf  form :  the  regulär  octahedron.  Occurs  in  small 
fluid  globules  scattered  throu^h  itagangae. 

G.=l3-56S.     Luslre  metalhc.     Color  lin-white.     Opaque. 

Il  is  eniirely  volatile  before  the  blowpipe,  l[  vsporiifng  al  th«  temperUDre  of  663°, 
F.  li  becumes  a  solid  al  39°,  F.,  and  wiih  a  lilUe  car«  will  th«n  ciTalallite  in  ocU- 
hedroQs.     Il  dissolves  readil;  in  niirtc  acid. 

Osa.  Fluid  nercury  is  a  rare  min^ral ;  the  qaicksilrer  of  commerce  is  moxllv  ob- 
tained  (Vom  cinuabar.  one  of  ils  ores.  In  most  Importanl  mines  are  tboee  of  Idria, 
In  Camiola,  Bod  Almaden,  in  Spain.  Al  Idria  11  occuts  interniersed  throagb  a 
kiad  of  slate  cla^,  TroiD  which  it  is  oblained  by  washing.  The  Idrls  mioes,  al  Ibe 
presenl  time,  aSord  annnally,  fiom  iu  ores  and  ibe  naiive  metal,  about  164  Ions, 
which  is  a  less  qnanllly  ihan  formerlf ,  Native  merenry  is  also  fonnd  in  small  nnan- 
lities  Bt  WolGOein  aad  MÖrs&etd,  in  Ihe  Palaiinate,  in  Carinthia,  Hnngary,  Pem, 
and  olher  cooairies.  Ii  has  been  laiely  discorered  ai  Peyiat  le  Chateau,  in  The  dn- 
partmeni  of  the  Baute  Vienne,  in  a  disintesrated  grauite,  nnacctnnpanied  by  cia- 

9,  for  which 

.     .  ,  ^     .  mployed  for 

ailvering  mirrors,  for  thermomeiers  and  baromelers,  for  petensalon  powden,  and  for 

varioos  other  purpoees  ct^nnected  vllh  medicine  and  the  arts, 

The  common  name  of  tbis  raetal,  quicksilver,  is  a  translalton  of  ihe  old  name, 

im,  and  in  put  also  of  hjdrargyrum,  which  signifies  liquid  silvcr. 


AMAI^AM.    ByiMAaamni 

rurr,  Jtf.    Nulv«  Ad(1|*b.    NMarllck  AvalfUi,  W.    AnalnB.  Ihw.  uul  L, 


467.  Primär«  form :  the  rhombic 
dodecahedron.  Seamdary forme :  figs. 
4,  6,  8,  9,  16,  PI.  I.,  also  the  annezed 
figure.  Clcavaee  parallel  to  E,  ot  the 
bces  of  the  dodecahedron,  in  traces. 
Occurs  also  massive. 

H.=2— 3-5.  G.-10-5— 14;  13-76Ö, 
Haidinger.  JLustre  metallic.  SCreak 
and  co/or  silver- white.  Opaque.  Frao- 
iure  couchoidal,  unevea.  Brittle.  Cut- 
ting  it  with  a  knife  is  attended  with  a 
grating  noise. 


It  contsins,  according 
Mereury 


I  Elaprotb  (Beitrage,  i.  183)  and  Cordier,  (Phil.  Mag. 


- ;  the  Mcond  to  three  atoms  ol^mcrcnry  and  one  of  silrer. 
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The  blowpipe  heat  volatilizes  the  mercury,  and  leaves  a  globule  of  pure  silver. 
When  rubbed  on  copper  it  commonicates  to  it  a  silvery  lustre.  It  dissolves  in  nitric 
acid. 

Obs.  This  rare  species  occurs  principally  in  the  Palatinate,  at  Moschellandsberg, 
where  occasionally  large  and  highly  modined  crystals  are  found.  It  is  associated 
with  mercury  and  ciunabar,  in  fermginous  and  argillaceous  veins,  and  is  said  to  oc- 
cur  where  the  veins  of  mercury  and  silver  intersect  one  anothex.  It  has  also  been 
found  at  Rosenau,  in  Hungary,  and  has  been  observed  in  the  mine  of  Saia,  in 
Sweden. 


LFiAD.    Plcmbum  octahedrum. 

Hczahedral  Lead,  Haid.  Gediegen  Blei,  /..  Plomb  Natif.  Sataraus,  of  the  alckemials.  Plumbam 
nlgniin. 

468.  Primary  form :  the  regulär  octahedron.  In  delicate  mem- 
branes,  and  in  small  globulcu:  masses. 

H.=l-5.  G.  =  11-3523.  Ltistre  metallic.  •Color  lead-gray. 
Opaque.     Fracture  hackly.     Malleable  and  ductile. 

It  fuses  readily,  and  covers  the  supporting  charcoal  with  a  yellow  oxyd. 

Obs.  This  species  has  been  founü  in  small  quantities  in  Michigan,  on  the  An- 
giaise  river,  forming  delicate  membranes  in  the  cleavage  joints  of  galena.  It  is  re- 
ported  as  occurring  at  Alston,  in  Cumberland,  in  minute  globules  imbedded  in  ga- 
lena.   It  has  also  been  observed  in  the  lava  of  Madeira. 

The  uses  of  lead  are  too  well  known  to  require  entimeration. 


BISMUTH.    BisMUTCM  octahedrum. 

Octabedral  Biimutb,  M.    Naüve  Biamuüi,  Gediegen  Wfanuth,  fV.    Binnutb  Narif,  H.   Binemu- 
tum,  JtgrUola.    Plumbum  Cinereum.    Teotum  Argenti.    ADdmonium  Femlninam. 

469.  Primary  form :  the  regulär  octahedron.  Cleavage  highly 
perfect,  parallel  with  the  faces  of  the- octahedron.  Occurs  also  in 
reticulated  and  arborescent  shapes,  and  foliated  and  granulär 
masses. 

H.=2 — 2-5.  G.=9-737.  Lustre  metallic.  Streak  and  Color 
silver-white,  with  a  reddish  hue  ;  subject  to  tarnish.  Opaque. 
Fracture  not  observable.  Sectile.  Brittle  when  cold,  but  when 
heated  may  be  malleated. 

It  is  pure  bismuth,  excepting  occasionally  a  slight  admixture  of  arsenic.  It  fuses 
readily,  its  fusing  temperature  being  as  low  as  476°  F.  Beforc  the  blowpipe  it 
evaporates,  and  leaves  a  yellow  coating  on  the  charcoal.  It  dissolves  in  nitric 
acia;  subsequent  dilution  causes  a  white  precipitate.  Crystallizes  readily  from 
fusion. 

Bismuth  occurs  in  veins  which  traverse  gneiss  and  clay  slate,  accompanying  va- 
rious  oTes  of  silver,  colMÜt,  lead,  and  zinc.  It  occurs  the  most  abundantiy  at  the  sil- 
ver and  cobalt  mines  of  Saxony  and  Bohemia,  Schneeberg,  Annaber^,  Altenberg, 
Joachimstahl,  Johanngeorgenstadt,  dtc.  It  has  also  been  found  at  Modum,  in  Nor- 
way,  and  Fahlun,  in  Swecfen.  At  Schneeberg  it  forms  arborescent  delineations  in 
brown  Jasper.  At  Wheal  Spamon,  near  Redruth,  and  at  Carrock  Fell,  in  Cumber- 
land, it  is  associated  with  oies  of  cobalt ;  formerly  it  was  met  with  near  Alloa,  in 
Stirlingshire. 

Lane's  Mine,  in  Monroe,  Conn.,  is  iis  only  known  locality  in  ihc  United  States ; 
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it  is  there  associated  with  wolfram,  tungstate  of  Urne,  galena,  blende,  &«.,  and  is  im- 
bedded  in  quartz. 

Bismuth  is  employed  in  the  fonnation  of  type  metal,  pewter,  solder,  dtc.  It  is  one 
of  the  constiliienis  of  the  alloy,  called,  from  its  extreme  fosibility,  jfusiUe  meUUf  it 
melling  at  a  temperatore  below  that  of  boiling:  water ;  the  proportions  of  the  compo- 
nent  parts  of  this  alloy  are  8  parts  of  Bismuth,  5  of  Lead,  and  3  of  Tin.  It  is  some- 
times  used  for  takin§  casts  of  delicate  objects  that  would  be  destroyed  by  heat. 


BISMUTH  SILVER.    Bismutum  Argenticüm. 

Binnuthic  Bilver  Ore.    WUmmh  Silber,  «/  tke  Oerwuuu.    Bltmuth  Sulfur^  Plombo-Afg«BtlAn, 
jLfCvy« 

470.  Rarely  presents  acicular  or  capillary  crystallizations ;  gene- 
rally  in  amorphous  masses. 

Soft.  Lustre  metallic.  Color  tin-white  or  grayish ;  subject  to 
tarnish.     Opaquq.     Fracture  uneven.    Sectile. 

It  contains  Bismuth  27,  Lead  33,  Silver  15,  Iron  4*3,  Com>er  0*9,  Snlphur  16*3. 
It  is  soluble  in  nitric  acid.  Before  the  blowpipe  it  fuses  readily  into  a  silver  batton, 
coverin^  the  charcoal  with  the  oxyds  of  lead  and  bismuth. 

Obs.  It  accompanies  copper  p^rites,  in  amorphous  masses,  at  Schapbach,  iji  the 
Valley  of  Kintzig,  in  Baded.    It  is  worked  as  an  ore  of  silver. 


COPPER.      GUPRUM  OCTAHEDRUM. 

Octabadral  Copper,  M.  mnd  J.  Gediegen  Kupfer,  §/  tk*  Otrmmu.  Caivre  Natif,  IT.  Veane 
AUhtwi. 

471.  Primary  form  :  the  regulär  octahedron.  Secondary 
forms:  figs.  1 — 11  inclusive,  PI.  L  Cleavage  none.  Compound 
crystals :  composition  parallel  to  a  face  of  me  octahedron  ;  vari- 
ously  modified.  Im,verfect  crystallizatums :  arborescent  and  fili- 
form shapes ;  amorpnous. 

H.=2-5 — 3.  G.=8-6844,  Haiiy.  Lustre  metallic.  Streak  me- 
tallic  shining.  Color  copper-red.  Ductile  and  malleable.  Frac- 
ture hackly. 

It  consists  porely  of  copper.  Before  the  blowpipe  it  fiises  readily ;  on  cooling,  it 
is  covered  with  a  coating  of  black  oxyd.  It  dissolves  readily  in  nitric  acid,  with  the 
extrication  of  the  red  fumes  of  nitrons  acid,  and  produces  a  blue  Solution  with  am- 
monia. 

Obs.  Copper  occurs  in  beds  and  yeins  accompanjring  its  various  ores,  and  some- 
times  associated  with  iron.  It  is  fireqnently  found  in  loose  masses  imbedded  in  the 
soll. 

The  finest  crjrstalb'ne  specimens  are  bronght  from  Siberia  and  the  Island  of  Nal- 
soe,  in  Faroe,  where  it  is  associated  with  fibrous  mesotype  in  amygdaloid,  and  though 
mostly  disseminated  in  minute  particies,  it  sometimes  branches  throngh  the  roclc 
with  extreme  beauty.  Gomwall,  and  many  of  the  mines  near  Redruth,  however, 
are  the  greatest  repositories  of  this  metal ;  it  also  occurs  in  considerable  quantities 
at  the  Consolidated  Mines,  Whea)  Buller,  and  others.  Its  crystallizations  are  seldom 
regulär,  but  usually  lengthened,  and  grouped  in  elongated  series,  similar  to  nadve 
silver.    Brazil  also  affords  native  copper. 

This  metal  has  been  found  native  thronghout  the  red  sandstone  region  of  the 
United  States,  panicularly  in  Massachusetts,  Connecticut,  and  still  more  abundantly 
in  New  Jersey,  where  it  has  been  met  with  at  several  different  places,  sometinies  In 
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fine  crystalline  masses.  A  magnificent  mass  exists  near  Lake  Snperior.  In  the 
Yale  College  cabinet  there  is  a  large  irregulär  mass  weighing  137  los.  from  the  vi- 
cioity  of  this  Lake,  near  the  On-ta-naw-gaw  river.  Another  speeimen  still  remains  on 
the  west  bank  of  this  river,  which,  according  to  the  computation  of  Mr.  Henry  R. 
Schoolcraft,  who  has  seen  and  described  it,  weighed,  in  1831,  about 2900  Ibs.  Smaller 
masses  are  quite  common  in  the  same  region.* 

Copper  is  of  irery  extensive  application  in  the  arts.  In  the  pure  State  it  forms  va- 
rious  Utensils,  the  sheathing  of  snips,  &c.  AUoyed  with  zinc,  it  constitmes  brass, 
and  with  tin,  it  forms  bell  metal.  A  similar  ailoy,  in  difierent  proportions,  com- 
posed  the  material  of  which  the  ancients  made  their  brass  weapons  and  cutting  in- 
struments.  The  pfoportion  in  these  instruments  was  abont  as  five  of  copper  to  one 
of  tin,  which  is  the  ratio  that  affords  an  alloy  of  maximnm  hardness.  Tnis  was  the 
Constitution  of  an  ancient  dagger,  analyzed  by  Hielm.  The  term  x^'^'^^^i  ^^  ^ 
which  was  applied  to  this  material,  was  also  a  general  appellation  for  copper,  and 
the  various  ailoys  in  which  it  was  tlie  principal  Ingredient. 


TELLURIUM.    Telluhium  hezaoonüm. 

Nallve  Tellarium,  M.  mnd  P.     Hezahedral  Telluriiun«  P.    Gediegra  Bylnui,  IT.    Ocdiefen  T«Uar, 
H*ut.  mnd  L.    Tellure  Nmtlf  AuroFerrifSre,  H. 

472.  It  has  been  found  in  crystals,  which,  according  to  Mr.  W. 
Phillips,  are  regulär  six  sided  prismS;  with  the  terminal  edges  re- 
placed ;  P  :  e=122^  24^  Cleavage  undetermined.  It  also  occurs 
massive  and  granulär. 

H.=2— 2-6.  G.=6-7— 61,  Phillips.  Lustre  metallic.  Streak 
and  Color  tin-white.    Brittle. 

It  contains,  according  to  Klaproth,  Tellnriom  93-55,  Iron  7,  and  Gold  0-95.  It 
foses  leadily  on  charcoal,  buming  with  a  greenish  flame,  and  volatizes  almo^  en- 
tirely  in  wWtc  vapors. 

Obs.  Native  tellurinm  has  hitherto  been  fonnd  only  in  the  mine  of  Maria  Loretto, 
at  Facebay,  near  Zalathna,  in  Transylvania,  where  it  occors  in  sandstone,  accom- 
panying  quartz,  iron  pyrites,  and  gold.  Aboat  forty  years  since  it  was  fonnd  in 
considerable  abondance,  and  was  melted  to  extract  the  small  quantity  of  gold  it  con* 
tains.    At  present  it  is  very  rare. 


NATIVE  ANTIMONY.    Stibium  rhombohedrum. 

RhombolMdr»!  AntiniAny«  JH.    DodaeahednU  Antimnny.  J.    Nativ«  Aiitimooy,  Otdilfili  Antim«h 
Oder  Bpeifflu,  fV.   Gediegen  Spelseglans,  Haus»    Aiitltnolne  Natif,  H. 

473.  Primary  form:  an  obtuse 
rhombohedron  ;  R:R=117o  15'.  Se- 
candary  form :  the  annexed  figure. 
Cleavage  highly  perfect  and  producing 
a  surface  of  splendent  lustre,  parallel  to 
a,  also  distinct,  parallel  with  R.  Seidom 
incrystals:  generally  massive,  structure 
lamellar. 


•  Silliman's  Am.  Joar.  III.  201,  on  the  Natire  Cropper  of  the  sonthem  thore  ot 
Lake  Superior,  by  H.  R.  Schoolcrait 
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H.=3— 3-5.  G.=6-72,  Klaproth ;  6-646,  a  Swedish  variely. 
Lustre  metalUc.  Streak  and  color  tin- white.  Rather  brittle  ; 
not  ductile. 

It  contains,  according  to  Klaproth,  Antimony  98,  Silver  1,  and  Iron  0*25=99*35. 
Before  the  blowpipe  it  soon  melts  into  a  globule,  which  continues  to  bum  thoogh  the 
heat  be  removea;  a  continuation  of  the  neat  causes  it  to  evaporate  in  white  nimes, 
which  are  deposited  around  the  globule.  Under  the  microbcope,  yellowish  white 
octahedrons,  probably  of  antimonious  acid,  are  seen  to  be  first  formed,  and  subse- 
quently,  prismatic  crystals  of  oxvd  of  antimony,  with  which  al  last  the  whole  globale 
is  covered.    It  crystallizes  readily  from  fusion. 

Obs.  It  occurs  in  lamellar  concretions  in  limestone  at  Sahlbeig,  near  Sahla,  in 
Sweden ;  at  Andreasberg,  in  the  Hartz ;  in  argentiferous  veins  in  gneiss,  at  AUe- 
mont,  in  Dauphiny ;  at  Przibram,  in  Bohemia ;  in  Mexico,  and  other  places.  It  is 
oflen  accompanied  by  the  following  species,  from  which,  however,  it  is  readily  dis- 
tinguished  by  means  of  the  blowpipe.  Antimony  is  variously  employed  in  the  arts, 
and  for  pharmaceutical  preparations.  One  part  of  antimony  is  alloyed  with  16  parts 
of  lead  in  the  formation  of  t3rpe  metal.  Witn  tin,  it  forms  the  metal  on  which  mosic 
is  engraved. 


ANTIMONIAL  SiLVER.    Stibiüm  rhombicum. 

Priuuatic  Antimony,  M.  Octahedral  Antimony,  J.  Antirooaiet  of  Silver,  SpieflgUa-Silber,  W» 
Silber  SpeiMglanz,  Haus.   Antimon  Silber,  L,    Argent  Antimonial,  U. 

474..  Primary  form :  a  right  rhombic  prism.  Cleavage  par- 
allel to  P  distinct.  Compound  crystals :  similar  to  those  of  Ar- 
ragonite  and  white  lead  ore.  Imperfect  crystallizations  :  compo- 
sition  granulär,  particles  of  various  sizes,  weakly  cohercnt. 

H.=3*5— 4.  G.=9-44— 9*8;  9*4406,  Haüy.  Lustre  metallic. 
Streak  and  Color  silver-white,  inclining  to  tin-white.  Opaque. 
Practure  uneven. 

It  contains,  according  to  Klaproth,  (Beitrage,  ii.  298,)  and  Vauquelin,  (Haüy, 
iii.  392,) 

Silver  84  76  77  78 

Antimony  26=110,  K.       34=100,  K.  23=100,  K,  22=100,  V. 

Before  the  blowpipe  gray  fnmes  of  antimony  are  given  off,  and  a  gray  metalUc 
globule,  which  is  not  malleable,  is  lefl.    B^  continuing  the  heat  the  silver  is  obtained. 

Obs.  It  occurs  in  veins  at  Altwolfach,  m  Purstenberg,  Wittichen,  in  Swabia,  and 
Andreasberg,  in  the  Hartz,  associated  with  several  ores  of  silver,  native  arsenic,  ga- 
lena,  and  other  species. 

If  found  in  sufiicient  quantiiy,  this  would  be  a  valuable  ore  of  silver;  but  it  is  yel 
a  rare  mineral. 


NATIVE  ARSENIG.    Arsenium  ruombouedrum. 
Native  Aneiüc,  Jd.   Gediegen  Anenlk,  W.   Arsenic  Natif,  H.  Anenicum.    AfPtviKov,  kpotviKov, 

475.  Primary  form:  an  obtuserhombohedron;  R:R=114°26'. 
Cleavage  imperfect  parallel  with  a.  Presents  also  reticiilated,  ren- 
iform,  and  stalactitic  shapes ;  structure  columnar  or  granulär : 
when  the  former,  a  cleavage  is  observed  perpendicular  to  the  axis 
of  the  individual. 
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H.=3-5.  G.=5-672,  Harepath.  It  varies  from  5-67— 5-93.  Düs- 
tre metallic.  Streak  and  Color  tin- white,  tarnishing  soon  to  dark- 
gray. 

When  heated  it  volatilizes  in  a  white  smoke,  which  has  the  odor  of  garlic ;  if 
heated  nearly  to  redness  it  burns  wilh  a  pale  blulsh  flame,  giving  out  alliaceous  white 
fumes. 

Obs.  Native  arsenic  commonly  occurs  in  veins  in  primitive  mountains,  and  is 
oAen  accompanied  byred  silver  ore,  realgar,  blende,  and  other  metallic  minerals. 
The  silver  mines  of  Freiberg,  Annaber^,  and  Schneeberg,  afibrd  this  metal  in  con- 
siderable  quantities.  It  occurs  also  at  Joachimstahl,  in  Bohemia ;  at  Andreasberg, 
in  the  Hartz;  at  Kapnik,  in  Transylvania ;  at  Orawitza,  in  the  Bannat;  at  ZincoS*, 
in  Siberia,  in  large  masses,  and  at  »t.  Marie  aux  Mines,  in  Alsace. 

Its  peculiar  odor  when  heated,  which  is  also  apparent  when  Struck  with  a  hammer, 
is  qnite  characteristic.  Arsenic  is  a  virulent  poison.  It  is  employed  in  several 
pharmaceutical  preparations.  It  is  also  used  m  giving  a  peculiar  tint  to  glass, 
and  in  various  metailnrgical  Operations. 

The  name  Arsenic,  is  derived  from  the  Greek,  ap^rvuoy,  or  appcrrny,  maseuline^  a 
lerm  applied  to  orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 


ORDER  IX.— PYRITINEA. 


ARSENIG AL  SILVER.    Abotritis  Aboeiitbds. 

AratnIcftI  Antlroonlal  BllTcr,  P.    Antnlet  of  BUTtr,  TImi.    Arwtk  iHhw,  W,  Af|«C 
jL«vy.    Arfvat  AnUmonlmJ  l'crro-ArNaif^r«,  H, 

476.  Primarv  form :  unknown ;  occurs  generally  mammilla- 
ted,  or  in  curved  lamellar  distinct  concretions,  consisting  o{  very 
thin  crystalline  coats. 

H.=4.  G.=9*4.  Lustre  shining  or  glimmering,  metallic.  S^eaJk 
shining.  Color  nearly  that  of  native  silver,  but  usually  tamished 
of  a  blackish  color.    Opaque.    Fracture  uneven.    Sectile. 

Accordiug  to  Klaproth,  (Beitrage,  i.  187.)  the  yariety  from  Andreasberg  ftontiintj 
Silver  13*75,  Arsenic  35,  Antimony  4,  and  Iron  44*25. 

Before  the  blowpipe  it  affords  a  strong  alliaceous  odor,  accompanying  the  Annes 
of  the  volatilized  arsenic  and  antimony ;  and  their  remains  a  globule  of  impwe  sil- 
ver surrounded  by  a  slaff. 

Obs.  It  occurs  at  Andreasberg,  in  the  Hartz ;  at  Gnadalcanal,  in  Estremsdarm,  in 
Spain ;  and  at  Konesberg,  in  Norway,  associated  with  antimonial  silveT,  galena,  and 
native  arsenic.  The  arsenical  fumes  nnder  the  blowpipe,  and  its  liability  to  tArnUli^ 
distinguish  it  from  the  antimonial  silver,  for  which  it  might  be  mirt^lrim 


NICKEL  STIBINR    Abotritbs  kutomds. 

BatomomCobftltPyrltflt,  ^.    NlcktUferoai  Gray  Antiinoiiy,  NtckelipleiflaMrs,  ^tk§ 
Antimoine  Sulfür«  NickeUfere,  H. 

477.  Primary  form :  the  cube.  deavage  parallel  with  P  per- 
fect.    Occurs  also  massive — structure  granulär. 

H.=6 — 6*6.  G.=6*461,  a  cleavable  variety.  Lustre  metallic« 
Color  steel-gray,  inclining  to  silver-white.    Brittle. 

Its  composition,  as  determined  by  Klaproth  and  Stromeyer,  is  as  foUows: 

Nicke]  36-60  95*35 

Antimony  43*80  47*75 

Sulphur  17*71  15*25 

Arsenic  11*75 

Iron  and  Manganese  1*89=100,  S.  =100,  K. 

In  the  blowpipe  ilame  it  is  partly  volatilized,  and  the  charcoal  is  covered  with  a 
white  coating.  Uliimately  it  tuses  into  a  metallic  globule,  which  communicates  a 
blue  color  to  glass  of  borax. 

Obs.    It  occurs  in  the  duchy  of  Nassau,  in  the  mines  near  Freussberg, 
with  spariy  Iron,  galena,  and  copper  p3rrites. 
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ANTIMONIAL  NICKEL.    ARonuras  rexagonus. 

Antimonlet  of  NIckeL 

478.  Primary  form:  a  hexagonal  prism.  Secondary  form: 
thin  hexagonal  plates. 

H.  =  about  6-6.  Lustre  metallic,  splendent.  Streak  reddish- 
brown.  Color  in  the  fresh  fracture  light  copper-red,  inclining 
strongly  to  violet.  Opaque.  Fracture  uneven — small  subcon- 
choidal.    Brittle.    Not  acted  on  by  the  magnet. 

Accordiag  to  Stromeyer,  (PonfendorTs  Annalen,  xxzi.  134,)  it  contains,  Nickel 
38-946,  Antimony  63*734,  IroD  cF6iS6,  Solphoret  of  Lead  6-437==99'983.  Some  anti- 
mony  sublimes  before  the  blowpipe. 

Obs.  It  occiurs  in  the  Andreasberg  monntains,  associated  with  calcareons  spar, 
galena,  and  smaltine. 

COPPER  NICKEL.    ARonuTfia  cupricolor. 

Priffinatlc  Nickel  Pyritai,  M.   Aneniet  of  Nickel,  TAmu    KapTer  Nickel,  W.    AraenikNickel,  L. 
Nickel  Anenical,  U. 

479.  Primary  form  is  stated  to  be  trimetric.  Occurs  usually 
massive — structure  nearly  impalpabie  ;  also  reniform,  with  a  co- 
lumnar  structure. 

H.=5 — 6-6.  G.=7'665.  Düstre  metallic.  Streak  pale  brown- 
ish-black.    Color  copper-red.   Opaque.    Fracture  uneven.   Brittle. 

It  contains,  according  to  Pfaff,  (Schweig.  Jonrn.  zxii.  256,)  Berthier,  (Ann.  des 
Mines,  iv.  467,)  and  Stromeyer,  (Mohs,  ii.  447,)  ■ 


Nickel 

48*90                            39-94 

44306 

Arsenic 

46-43                            48*80 

54-736 

fron 

0-34                            trace 

0-337 

Snlphnr 

0-80                              8*00 

0-401 

Antimony 

8-00 

Lead 

0^56-^7-03,  P.  Cobalt  0^16«98*9,  B. 

Lead  0-330=99-99,  S. 

According  to  Stromeyer's  analysis,  it  is  composed  of  one  atom  of  arsenic  and  one 
of  nickel.  Before  the  blowpipe,  on  charcoal,  it  emits  arsenical  fumes  and  fases  into 
a  white  globule,  which  darkens  b^  exposure  lo  the  air.  In  nitric  acid  it  soon  assnmes 
a  green  coating,  and  in  nitromunatic  acid  is  dissolved. 

Obs.  Copper  nickel  accompanies  cobalt,  silver,  and  copper,  in  the  Saxon  mines  of 
Annaberg,  ächneeberg,  &c. ;  also  in  Thuringia,  Hessia,  and  Styria,  and  at  Alle- 
mont,  in  Danphiny.    It  is  occasionally  observed  in  Comwall. 

It  is  found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltine. 

Nickel  is  employed  in  the  mana&ctore  of  what  is  called  "  GKerman  silver,"  of 
which  it  constitutes  1T48  per  cent. ;  the  other  constitnents  are  copper  53*9,  and 
zinc  39-13. 


WHITE  NICKEL.    Arotritbs  Hofficanni. 
Biaanenlst  of  Nickel,  TW». 

480.  Primary  form :   supposed  to  be  the  cube.     Secondary 
forms :  figs.  2  and  S,  PL  I.    Occurs  also  massive. 


Eiecheltdorf. 

Scbneeberg. 

72.G4 

71-30 

20-74 

38-14 

337 

Bismath    2*19 

3-25 

Copper      0-50 

-=100, 

B. 

0-14=102^27,  H. 
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Lustre  metallic.     Color  tin-white.     Opaque.    Fracture  uneven. 

It  contains,  according  to  Booth,  (Silliman's  Am.  Journ.  xxix.  241,)  and  Hoffmann, 
(Poggendorfs  Annaleu,  xxv.  491,) 

Arsenic 

Nickel 

Cobalt 

Iron 

Sulphur 

It  evolves  arsenical  fumes  belbre  the  blowpipe,  and  fuses  into  a  brittle  mictallic 
button.  Fused  with  salt  of  phosphonis,  it  afTords  a  clove-brown  transparent  glaaa  in 
the  outer,  and  a  brown  opaque  glass  in  the  inner  flame,  thus  indicating  the  presence 
Ol'  nickel. 

Obs.  It  occurs  in  crjrstals  in  the  cobalt  mine  of  Riecheisdorf,  in  Hesse ;  also  mas- 
sive at  Schneeberg,  mixed  with  quartz,  and  ofWn  covered  with  a  thin  coating  of 
nickel  green. 

NICKEL  GLANCE.    Arqyrites  decrepitans. 
Suipbo-anenide  of  Nickel,  Tkom. 

481.  Primary  form :  the  cube.  Cleavage  highly  perfect  paral- 
lel with  the  primary  form.  Occurs  also  in  lamellar  and  granulär 
niasses. 

H.=5-5.   G.=6-097 — 6-129.    Z/w^/re  metallic.    Co/or  silver-white 

Jteel  gray. 


It  contains, 

according  to  Berzelius,  (Kong. 

Vet.  Acad.  Handl.,  1830,  p.  341,) 

Arsenic 

55  50 

53-32                         4806 

Nickel 

3817 

2700                          19-29 

Sulphur 

12-67 

14-40                         3080 

Iron 

363 

5-29                            2-99 

Silica 

061=100-58. 

100  01.             100-l(ß-U. 

When  heatcd  it  decrepitates  with  great  violence.  Ignited  in  a  glass  tube,  sulphnret 
of  arsenic  sublimes  as  a  transparent  yellowish-brown  mass,  which  rcmains  clear  on 
cooling. 

Ob8.  It  occurs  at  Loos,  in  Helsingland,  Sweden,  and  in  the  Albertine  mine,  near 
Harzgerode,  in  the  Hartz.  It  is  associated  with  copper  pyrites,  galena,  calcareous 
spar,  fluor  spar,  and  quartz.  It  was  noticed  by  Cronstedt,  but  firsi  analyzed  and  de- 
scribed  by  Pfaff. 

LEUCOPYRITE.    Argyrites  acrotomuö. 
.\xotomou8  Anenical  Pyrit«,  M.    PriiinaUc  Araenical  Tyritei,  J. 

482.  Primary  form, :  a  right  rhombic  prism ;  M  :  M=122°  2&. 
Secondary  form :  similar  to  the  figure  of  liroconite,  p.  241 ;  a  :  a 
(adjacent  planes)  =51°  2(y.     Occurs  also  massive. 

H.=5 — 5-5.  G.=7-228,  specimen  from  Silesia ;  7-337,  a  crystal 
from  Bedford  Co.,  Penn.  Liistre  metallic.  Streak  grayish-black. 
Color  between  silver-biack  and  steel-gray.  Practiire  uneven. 
Brittle. 

("^B^".     It  «M-cur'^  assot.iatod  with  copper  nick<*l  .'*t  S'-hladiiiini:.  in  Styria;  \v\{\\  ser- 
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pentine  at  Richenstein,  in  Silesia ;  and  at  LÖling.  near  Hüttenberg,  in  Carinthia,  in 
a  bed  of  sparry  iron,  assoctated  with  bismuth  and  scorodite. 

A  crystal,  weighing  two  or  three  ounces,  has  been  found  in  Bedford  Co.,  Penn., 
but  it  is  not  known  under  what  circumstances.  In  Randolph  Co.,  N.  C,  a  mass  was 
fonnd  weighing  nearly  two  poonds. 


MISPICEEL.      ARGYRITE8  PERlTOBfCS. 


Priniatk  AimbIoU  PyrilM,  JV.  'Marcadt«.  Balpbo-antnite  of  Itod.  Araeoik-klet, «/  th§  Crtrmmu. 
Fer  AraenicaJ,  H, 

483.  Primary  fm'm :  a  right  rhombic  prism ;  M  :  M=lll°  53^ 
Secondary  forms : 


Francoai»,  N.  H. 


Fruooni«,  N.  U. 


a' :  a'=146o  26^,  a :  a=118o  32',  a'' :  a''=SO^  ».  Cleavage  parallel 
to  M  rather  distinct.  Compound  crystals:  composition  of  the 
first  kind  parallel  with  M.  Imperfect  crystallizations :  structure 
columnar — straight  and  divergent,  or  irregulär  j  fine  granulär,  or 
impalpable — particles  strongly  coherent. 

H.=5-6 — 6.    G.=6-127.     Lustre  metallic.    Streak  dark  grayish- 
black.     Color  silver-white,  inclining  to  steel-gray.     Practure  un- 
Brittle. 


even. 


It  contains,  according  to  Stromeyer  and  Chevreul, 

3604 

42*88 


Iron 
Arsenic 


Solphur 


2108=.100,  S. 


3494 
43-42 
20- 13=98-49,  C. 


On  charcoal,  before  the  blowpipe,  copions  arsenical  fumes  are  driven  off,  and  a 
globale  is  obtained  of  nearly  pure  salphuret  of  iron,  which  acts  on  the  needle  like 
magnetic  pyrites.  It  giyes  fire  with  steel,  emitting  at  the  same  time  an  alliaceoos 
odor.    It  oissolves  in  nitric  acid,  with  the  exception  of  a  whitish  residue. 

The  localities  of  mlspickel  are  principally  in  primitive  regions,  and  its  usnal  min- 
eral  associates  are  silver.  lead,  and  tin,  iron  and  copper  pyrites,  and  blende.  It  is 
abundant  at  Freiberg  and  Monzlg,  where  it  occors  in  veins ;  and  also  in  beds  at  Brei- 
tenbrun  and  Raschan,  Andreasberg,  Joachimstahl,  Txmaberg  in  Sweden ;  Wheal 
Mawdlin,  and  Unanimity,  in  Comwall^  are  other  localities. 

It  is  met  with  in  fine  crystallizations  in  gneiss  at  Franconia,  N.  H.,  associated 
with  copper  pyrites.  A  massive  variety  occors  at  Worcester,  Mass.,  and  at  Chat- 
ham,  Conn.,  associated  with  smattine  and  copper  nickel ;  and  at  Monroe,  Conn.,  ac- 
companjring  woLfram,  magnetic  pyrites,  and  native  bismuth. 
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SHALTINE.    ARCTiuTn 


484,  Primary  form :  the  regulär  octahedron-  Secondary 
/orms :  6gs.  1 — 10,  and  fig.  16,  PL  I. ;  also  several  of  these  forms 
in  combination.  Cleavage  most  distinct  parallel  to  the  primary 
faces  ;  also  in  traces  parallel  to  the  faces  of  the  cube  and  rhombic 
dodecahedron.  Imperfect  crystallizations :  reticulated,  and  other 
imitative  ahapea ;  grannlarly  massive — paiticies  of  various  sizes. 

H.=B-5.  G.=6'366.  Lustre  metallic,  SCreak  gxayish-black. 
Color  tin-white,  inclining,  when  massive,  to  steel-gray.  Opaque. 
Fracture  granulär  and  uneven.     Brittle, 


it  Freiberg,  Annaberg,  and  panicularly  Schnee- 

" iilflted  i-arieliestrefreqneiitlT 

iiComwall;  at  Riecheisdorf, 


0'8860=99-0äl2. 

Heaied  in  a  candle  it  emiif 
metallic  elobule.  ll  colors  bi 
a  pinic  Solution. 

Obb.  Smaltine  usually  occi 
of  silver  and  copper;  also,  in 

With  silver  and  eop]ier  it  i 
berg,  in  Saioay ;  hI  Joachimstuhl,  in  Bohemia,  the  reiiculated  vi 
found  imbedded  in  calc  spar :  also  al  Wkeal  Spamon 
in  Hessia,  in  veias  of  cupiileroiis  shale. 

Chatbam,  Conn.,  is  Ihe  only  known  locality  of  Ihis  mineral  in  Ihe  Uniled  States. 

sing  gneiss,  associaled  wilh  mispickd  and  copper 

-"  "'o  the  rock  althif  place  for  the  pnrpose  ofwork- 
^  en  'ip, 
e  preseoce  of  copper  nickel,  which  Is  a  verj  comnioii  associate  vllh  thia  spe- 
cies,  is  the  cause  ofno  small  anno;« nee  to  the  miner:  foreven  a  mlonle  qntnütf  sof- 
flcei  to  destroy  Ihe  fiae  blae  color  obtained  fiom  cobalt.  The  ore,  wheB  aepanled 
ttom  this  atlendanl,  is  roasted  to  drive  off  ihe  arsenic,  and  Bnely  pulreriHd,  and  is 
then  prepared  Tor  giving  the  blue  color  employed  in  paintiug  porcelain  and  slone- 
ware.     With  silei  and  potash  il  afiords  small. 

The  radiaied  wkite  eotall  of  Werner,  from  Schneeberg,  contains,  aceording  to 
John,  Arsenic 6675,  Cobalt  3800,  Iron  with  Manganese 6'%=100. 


COBALTIHE.    AnaTRITEs  bemi-cvbictis. 


485.  Primary  form :  the  cube.  Sec- 
ondary forms :  figs.  42 — 47  inclusive,  PI. 
I.,  also  the  annexed  fig.  P  :  e"=166o  SO*, 
P  :  e'=153o  2&  6i".  Cleavage  parallel 
with  P,  perfect.  Planes  P,  longitudinally 
striated.  Occurs  also  massive ;  structure 
granulär — particles  small,  but  dificemible. 

H.=5-5.  G.=6-298.  Lustre  metallic. 
Streak  grayish-black.  Color  silver-white, 
inclining  to  red.  FYaciure  uneven  and 
lamellar.    Brittle. 
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It  contains,  according  to  Fassaert,  Klaproth,  and  Stromeyer, 


Cobalt 
Arsenic 
Salphor 
Iron 


36-66 
4900 

650 

5-66=97-82,  T. 


440 
555 
0-5 
—=100,  K. 


331012 
43*4644 
90*0840 
3*3324=99*8890,  S. 


The  blowpipe  heat  catises  the  extrication  of  arsenic  in  white  fumes,  and  prodnces, 
aller  roasting,  a  dull  black  metallic  globule,  which  attracts  the  magnet.  It  coiors 
borax  blue,  and  efienresces  in  heated  nitric  acid,  iike  the  preceding  species. 

Obs.  It  occurs  at  Tunaberg  and  Hokensbo,  in  Sweden,  in  large,  ^lendid,  well 
defined  crystals ;  also  at  Modom,  in  Norway,  where  it  is  mined.  Other  localities 
are  at  Gtnerbach,  in  Silesia,  and  at  Botallick,  near  St.  Jost,  and  in  other  places  in 
Gornwall.  The  most  productive  mines  are  those  of  Wehna,  in  Sweden,  where  it 
occurs  in  mica  slate.    These  mines  were  first  opened  in  1809. 

This,  and  the  preceding  species,  afford  the  greatest  part  of  the  smalt  of  commerce. 
It  is  also  employed  in  porcelain  paiuting. 


TERARSENID  OF  COBALT.    Arotiutes  Karsteni. 
Bimatb  Cobftlt  Ore.   Tdranealet  of  Cobmlt 

486.  Structure  radiated. 

G.=6 — 6-7,  of  pure  specimens ;  usually  from  an  admixture  of 
grains  of  quartz,  as  low  as  4-5  or  4*7.  Ltistre  metallic ;  some- 
times  splendent.  Streak  dull ;  same  as  color.  Color  between 
lead-gray  and  steel-gray. 

It  contains,  according  to  Karsten,  Arsenic  77*9609,  Cobalt  9*8866.  Iron  47695,  Bis- 
muth  3*8866,  Copper  1*3030,  Nickel  11063,  Salphor  1 0160=^-9282.  Before  the 
blowpipe  it  gives  out  fumes  of  arsenons  acid,  and  coats  the  charcoal  with  a  yellow 
crust,  the  assay  becoming  at  the  same  time  brown.  When  well  roasted,  it  coiors 
glass  of  borax  blue. 

Obs.    It  has  been  observed  only  at  Schneeberg,  in  Sazony. 


COBALTIC  PYRITES.    Argyrttes  cüwcüs. 
Itometric  Cobalt  Pyrites,  M.    Sulpbaret  of  Cobmlt,  Thom.    Cobalt  Klea,  J.    Kobahklts. 

487.  Primary  form:  the  cube.  Secondary  forms :  figs.  2, 3,  and 
others,  PL  I.  Cleavage  parallel  to  the  faces  of  the  cube  imperfect. 
Occurs  also  massive — structure  granulär,  sometimes  impalpable. 

H.=6'6.  G.=6*3 — 6'4.  Ltistre  metallic.  Color  pale  steel-gray, 
inclining  to  copper-red  when  tarnished.  Opaque.  Fracture  une- 
ven  or  subconchoidal. 

The  Swedish  variety  contains,  according  to  Hisin^er,  (Afhandlingar  iii.  316,) 
Cobalt  43  2,  Copper  14*4,  Sulphur  38*5,  Iron  3-53=99-63.  It  gives  off  a  sulphurous 
odor  when  heated,  and  aifter  roasting,  coiors  glass  of  borax  blne. 

Obs.  It  occurs  in  gneiss,  at  Bastnaes,  near  Riddarhyttan,  in  Sweden,  associated 
with  copper  pyrites  and  hornblende ;  and  at  Massen,  near  Siegen,  in  Prnssia,  wltb 
heavy  spar  and  carbonate  of  iron. 
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ARSENID  OF  MANGANESE.    Argyritbs  MiNGANicri. 
AiMiü«torMmiifmiMM,7l««.    Anenlont  of  ManfaneM. 

488.  Occurs  in  botryoidal  masses,  also  amorphous  ;  structure 
foliated  or  granulär. 

H.  above  5  ?  stated  as  hard.  G.=5-55.  Lustre  metallic.  Color 
grayish-white.    Opaque.     Fracture  uneven. 


ries, 

Before  the  Wowpipe  ii  oums  wnu  «  uiuc  uouic,  aim  lauo  u*w  pv^**^» ,  —  «  -^-^- 
temperature  the  arsenic  evaporates,  and  covers  the  charcoal  with  a  white  powder. 
It  dissolves  in  aqua  regia,  without  leaving  any  residue. 

Obs.    It  is  found  in  Saxony,  and  was  first  observed  by  Mr.  R.  J.  Kane,  of  Lmblin, 
attached  lo  a  mass  of  galena  from  that  country. 


MAGNETIC  PYRITES.    Ptrite8  hbxagonus. 

Rbombobedral  Iran  Pvritet,  M.   Balphuret  of  Iron.    Magnetkiet,  W.   Leberiüet,  L,   F«r  Balfbr« 
Ferrifire,  Per  Bulfür^  Magnetique  H. 

489.    Primary  form :    a  hexagonal 
prism.      Secondary  form:    similar  to 


fig.  125,  PI.  II. ;   also'  the  annexed  fig- 
ure.    P :  e=108o  41',  M :  e=161o  19/^  ]yf . 
c=l  50^.    Cleavage  perfect  parallel  with 
P ;  less  so  in  the  direction  of  M.     Commonly  massive  and  amor- 
phous ;  structure  granulär. 

H.=3-5 — 4-5.  G.=4-631,  a  crystalline  variety.  Lustre  metallic. 
Streak  dark  grayish-black.  Color  between  bronze-yellow  and  cop- 
per-red.  Fracture  small  subconchoidal.  Brittle.  Slightly  at- 
tractable  by  the  magnet,  and  subject  to  speedy  tamish. 

It  contains,  according  to  Hatchett,  (Phil.  Trans.  1804,  p.  315,)  and  Stromcyer, 
(Gilbert 's  Annalen,  xlviii.  183,) 

Cornwmll.  UtÖn.  Pyreneet. 

Iron  63-6  59-85  5637 

Sulphur  36  5»100,  H.         40'15=::100,  Strom.         43*63^100,  Strom. 

Before  the  blowpipc  it  afibrds  fumes  of  sulphnrous  acid  and  the  odor  of  snlphur. 
On  charcoal,  in  the  exterior  flame,  it  is  converted  into  a  globule  of  red  oxyd  of  iron; 
in  the  interior  flame  it  fuses  and  continues  to  glow,  alter  the  blowpipe  is  removed. 
The  black  mass,  which  on  cooling  is  obtained,  exhibits  a  crystalline  stracture  on  a 
surface  of  fracture,  a  metallic  lustre,  and  a  yellowish  color.  It  dissolves  in  dilute 
sulphurlc  acid. 

(jB8.  Crystalline  plales  of  this  species  have  been  observed  ai  Kongsberg,  in  Nor- 
wav,  and  at  Andreasbers[,  in  the  Hartz ;  but  they  are  of  rare  occurrence.  It  gene- 
rally  oc-cnrs  massive,  in  fissures  of  primitive  rocks.  Cleavable  varielies  accompaoy 
iolite  at  Bodenmais,  in  Bohemia.  The  compact  specimens  are  abundant  in  dom- 
vall,  at  Appin  in  Argyleshire,  in  Saxony,  Silesia,  and  the  Hartz.  It  has  also  been 
observed  in  the  lavas  of  Vesuvius,  and  in  some  meteoric  stones. 

Trumbull,  Conn.,  and  the  adjoining  town  of  Monroe,  afford  the  cleavable  variety 
of  this  species ;  at  the  former  place,  it  occurs  in  the  topaz  and  fluor  vein ;  at  the  lat- 
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ter,  in  a  quartz  vein,  in  gneiss.  Compact  varieties  occur  with  iron  pyrites,  at  Staf- 
ford  and  »hrewsbnry,  Vt.,  and  in  many  parts  of  Massachusetts. 

It  is  mined  for  its  solphur,  and  for  the  fabrication  of  sulphnric  acid  and  sulphate 
of  iron. 

Its  inferior  hardness  is  sufficient  to  distinguish  it  from  the  foilowing  species. 


2. 


WHITE  IRON  PYRITES.    PnuTEs  rhombicus. 

PriHBrntic  Iron  Pyrite«,  M.  and  J.  White  Iron  Pyrttee.  White  Biiiilphuret  of  Iron.  Radiated  Py- 
rite«. Speer  Pyrite«.  Hepatic  Pyrite«.  Cellalar  Pyrite«.  Kamkle«.  Leberlrie«,  Zelkie«,  Sparkle«, 
Waaaerltie«,  of  tk§  Oorwtmu,    Per  Balpbar^  Acicalair«  Radi«,  Per  BolfarA  Blanc,  H. 

490.  Primary  form:  a  right  rhombic 
prism ;  M  :  M=106^  36^  Secondaryform: 
fig.  1.,  of  a  crystal  from  Cornwall.     Simi- 
lar  crystals,  with  merely  the   modifying 
planes  a,  have  been  observed  at  Warwick, 
N.  Y.     P  :  a=130o  55^.    Cleavage  parallel 
with  M,  rather  perfect.     Planes  a  and  a" 
longitudinally  striated.     Compound  crys- 
tals :   composition  of  the  first  kind — 
parallel  with  M.     Compound  crystals 
of  five  individuals,  united  by  the  acute 
lateral  angle,  are  of  frequent  occurrence. 
This  angle  is  about  one  fifth  of  360°, 
which  accounts  for  the  occurrence  of 
these  forms.     For  remarks  on  the  struc- 
ture  of  other  analogous  forms,  see  §  76. 

Other  Compound  crystals  occur,  whose  structure  depends  on  com- 
position of  the  third  kind,  or  parallel  to  a.  Imperfect  crystalliza- 
tions:  globular,  reniform,  and  other  imitative  shapes — structure 
straight  columnar — impalpable ;  massive  ;  structure  columnar  or 
granulär.    Pseudomorphs  in  low  nearly  regulär  hexagonal  prisms. 

H.=6— 6-5.  G.=4-678 — 4-847.  Lustre  metallic.  Streak  gray- 
ish-black  or  brownish-black.  Color  pale  bronze-yellow,  sometimes 
inciining  to  green  or  gray.     Fracture  uneven.     Brittle. 

It  contains,  according  lo  Hatchett,  (Phil.  Trans.  1804,  p.  325,)  and  Berzelius,  (Min- 
eralogie, p.  263,) 


Iron 

46-4 

45-66 

4507 

Solphur 

53-6 

54-34 

53  35 

Manganese 

0-70 

Silica 

— =100,  H. 

— c=100,  B. 

0-80=99-92,  B. 

Before  the  blowpipe,  on  charcoal,  it  becomes  red,  the  snlphnr  is  mostly  volatilized, 
and  an  oxyd  of  iron  remains.    Some  of  the  varieties  are  very  Hable  to  decomposition. 

Obs.  This  species  was  fonnerly  subdivided  according  to  the  difierent  forms  the 
mineral  presents.  Radiated  pyrües  inclnded  the  radiated  masses  and  more  simple 
crystals ;  spear  pyriUs^  the  macled  crystals ;  hepatic  pyrites^  or  ld>erkie$,  (so  called 
from  h'^^py  liverS  the  decomposed  liver-brown  t^snlar  crystals  which  were  original 
iron  pyriles,  ana  also  certain  hexagonal  pseudomorphs ;  eockir-cmb  pyriUs^  or  kamkies, 
the  crest-like  aggregations  of  this  species  of  pyrites ;  celiular  pyriteSf  the  cellular  va- 
rieties, formed  by  the  decomposition  of  crystals  of  galena,  which  contained  films  of 
pyrites  belween  its  layers,  thus  producing  a  honeycomb  appearance. 
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The  spear  pyrilea  occars  abundanlly  in  Ihe  plastic  clay  of  Ihe  bmwn  coal  forma- 
ÜOD,  al  Litimilz  and  AilsaneU,  near  Carlsbad,  iD  Bohemia,  and  is  eilensively  miiied 
IbT  ils  sulphiir  and  the  formatioD  of  sulphaie  of  iron.  The  radialed  rarieCy  occars 
at  Ihe  same  places^  alsoat  Joachimstab  1,  and  in  several  paits  of  Saxony,  The 
cockscomb  varieiy  occurs  with  galena  and  flnor  spar,  in  Derbyshire.  It  occure  in 
slalactitic  concretions,  in  Cornwall. 

At  Warwiclr,  N.  V,,  is  the  ooJy  known  locality  of  crystallized  specimens  in  the 
United  Stales.  Il  is  ihere  imbedded  in  granite,  in  Single  crystalf,  and  is  as.sodated 
wiih  zircon.  Massive  fibrous  varielics,  abonnd  throoghoul  the  mica  slate  oC  New 
England,  and  uanicularly  al  Cummiiiglon,  Mass.,  where  it  ia  associaied  wiih  Cuin- 
mingtonite  and  gameL  It  occurs  also  at  Lane's  miiie,  in  Monroe,  Conn.,  and  in  [he 
lopaz  and  Suor  vein,  in  TnunbuU,  Coon. ;  also  in  gneiss,  al  East  Haddam. 

Cockscomb  pyriles  is  employed  in  the  manufactnre  of  sulphnr,  sulphuric  acid,  and 
sulphaie  of  iron,  Ihough  less  tiequeutly  than  Ihe  common  iion  pyntes.  Its  color  is 
considerably  palet  than  the  ordinaty  pyrites,  and  also  it  is  more  Uabte  to  decotn- 
posilion. 


IRON  PYRITES.    P7bite«  cuticm. 

Hcnhcdial  [fon  Pyriiti,  JV.  i 
TAH.    t;«D«liwr  ScliweralkiCi 

491.  Primary  form:  the  cube,     Secondary forma :   figs.  2, 3, 
4,  14,  15,  16,  42,  43,  44,  46,  46,  47,  48,  PI.  I. ;   also  the  annexed 


P  :  a=125°  15'  513",  P :  a'=144o  44'  8i",  P :  e"=146°  18'  36",  P : 
e'=153°  26*  6",  P  :  o'=143°  18'  3",  P  :  o"=150°  4T'  39".  Cleavage 
parallel  to  the  faces  of  the  cube  and  octahedron,  more  or  less 
distinct.  Planes  P  and  C  oAen  striated.  Compound  crystala : 
Composition  of  the  second  kind,  parallel  to  e*.  This  composition 
sometimes  takes  place  parallel  to  each  of  the  edges,  when  the  fonn 
in  flg.  2  is  produced.  Imperfect  cr^staÜizationa :  imbedded  and 
implonted  globules — surface  crystalline — stnicture  indistinctiy  co- 
luninar  ;  massive,  structure  granulär — particles  strongly  coherent. 
H.=6— 6-5.  G.=4-83— 5031.  Lustre metallic, splendent— glist- 
ening.  Streak  brownish-black.  Color  a  charactehstic  bronze-yel- 
low,  nearly  uniform.  Opaque.  Fracture  conchoidal,  uneven. 
Brittle.    Strikes  äre  with  steel. 
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It  consists,  according  to  Berzelius,  of  Iron  45' 74,  Salphiir  54'96,  and  is,  therefore, 
a  bisolphoret  of  iron.  It  becomes  red  in  the  oxydating  flame  of  the  blowpipe,  and 
gives  oflf  fumes  of  solphor;  ultimately,  there  is  obtained  a  globale  of  oxya  of  iron, 
which  is  attractable  by  the  magnet.  It  is  soluble  in  nitric  acid,  except  a  white  resi- 
dne.    Some  varieties  are  veiy  Tiable  to  decomposition  on  exposure  to  the  atmosphere. 

Obs.  Iron  pyrites  occors  abnndantly  in  rocks  of  all  ages,  from  the  oldest  primitive 
to  the  most  lecent  alluvial  deposits.  It  osuallv  occors  in  sinall  cubes,  but  oflen  modi- 
fied  as  above  described :  also  in  irregulär  in>neroidal  nodules  and  in  veins,  in  clay 
slate,  erajTwacke  slate,  tne  coal  formation,  &c.  Cubes  of  gigantic  dimensions  have 
been  round  in  some  of  the  Gomish  mines;  pentagonal  dodecahedrons  and  other 
forms  occur  on  the  Island  of  Elba,  sometimes  three  or  fonr  inches  in  diameter.  Large 
oclahedral  crystals  are  found  at  Perzberg,  in  Sweden.  Magnificent  crystals  have 
been  brought  from  Peru ;  but  still  more  brilliant  and  well  finished  cryst^  occur  at 
Traverseila,  in  Piedmont.  AMon  Moor,  Derbyshire,  Comwall,  Fahlun  in  Swe- 
den, Kongsberg  in  Norway,  are  well  known  iocalities.  The  clay  at  Munden,  near 
Hanover,  and  the  chalk  at  Lewes,  in  Surry,  have  afibrded  some  remarkable  Com- 
pound crystals.  It  has  also  been  met  with  in  the  Vesuvian  lavas,  in  small  irregulär 
crystals. 

The  United  States  have  not  hitherto  afforded  any  very  splendid  speeimens  of  this 
species.  It  is,  however,  very  abundant.  The  limestone  of  Shoreham,  Vt,  and  Scho- 
harie,  N.  Y.,  have  afibrded  some  interesting  forms.  Highly  polished  crvstals,  simi- 
lar  to  fig.  48,  with  the  addition  of  plane  e',  occur  at  Rossie,  N.  Y.  Small  octahedral 
crystals  are  common  at  Lane's  mine,  Monroe,  Conn.  It  occurs  thickly  disseminated 
in  grajrwacke,  (mill  stone  grit,)  in  gfrains  and  small  crystals  near  ütica,  N.  Y. 

This  species  is  of  the  highest  importance  in  the  arts,  it  affording  the  greater  part 
of  the  sulphate  of  iron  and  sulphuric  acid  of  commerce,  and  also  a  considerable  por- 
tion  of  the  sulphur  and  alum.  The  sulphur  and  sulphate  of  iron,  or  green  vitriol. 
are  commonly  obtained  at  one  and  the  same  process.  The  pyrites  is  usually  heatea 
in  clay  retorts,  by  which  about  17  per  cent  of^ sulphur  is  distilled  over  and  coUected. 
The  ore  is  then  thrown  out  into  heaps  and  exposed  to  the  atmosphere,  and  aflerwards 
lixiviated.  The  green  vitriol  is  thus  dissolved,  and  ihence  is  collected  in  ditcbes  con- 
structed  for  the  purpose  and  crystallized.  In  other  instances  the  ore  is  piled  in 
heaps,  afler  being  broken  in  small  pieces  and  then  moistened,  when  decomposition 
goes  on  as  before.  This  decomposition  oüen  takes  place  in  cabinets,  from  merely 
the  moisture  of  the  atmosphere ;  but  usually  only  in  massive  varieties.  In  Gtermany, 
the  lixiviated  liquid  is  employed  for  the  production  of  sulphuric  acid,  bv  evapora- 
ting  and  distilling  it ;  and  the  residue,  which  is  an  oxyd  oi  iron,  often  called  colco- 
thar,  is  used  as  a  coarse  red  pigment. 

This  species  is  also  of  importance  in  the  smelting  of  ores,  particularly  those  of 
silver. 

Pyrites  sometimes  contains,  mechanically  mingled-,  a  minute  quantity  (perhaps  one 
five  thousandth  part)  of  gold,  and  is  then  termed  auriferous  pjrites.  It  occurs 
abundantly  in  the  gold  mines  of  Beresoff,  in  Siberia,  and  in  Brazil,  in  detached  dis- 
intesraiing  crystals  of  a  dark-brown  color. 

The  nsLme  pyrites,  is  derlved  from  the  Greek,  «vp2nr(,  a  term  applied  to  this  mineral, 
becaus^  as  Phny  states,  "  there  was  much  fire  in  it,"  as  was  made  apparent  by  (Hc- 
tion.  This  lerm  was  applied  also  to  flint  and  some  siliceous  millstones,  on  account 
of  thek  extemal  resemblance,to  copper  pyrites. 

ARSENID  OF  COPPER.    Ptrites  alluceüs. 
Aneiiiel  of  Copper.    WeiMkupferen. 

492.  Massive  and  disseminated. 

G.=4'5,  Delametherie.  Lustre  metallic,  glistening.  Colar 
between  tin-white  and  brass-yellow.  Fracture  small  and  fine- 
grained.    Brittle ;  easily  frangible. 

Before  the  blowpipe  it  evolves  arsenical  fiimes  and  melts  intoa  grayish-black  slag. 
It  has  not  been  analvzed,  but  is  supposed  to  consist  of  Arsenic,  Copper,  and  Iron. 
According  to  Henkel,  it  contains  40  per  cent  of  copper. 

Obs.  It  is  stated  by  Jameson  to  occur  at  Huel  Garland,  in  Comwallj  and  at  several 
places  in  Germany  and  Hungary.    It  is  a  rare  species. 
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VARIEGATED  COPPER  0R£.    Pyrites  erubescens. 

Octabedral  Copper  Pyrites.  M.    Variegated  Copper,  J.    Puiple  Copper.  P.    Llvei>Colored  Copper 
Ore.    Bantkupfervrz,  W.  and  L.    Bunter  Kapferklee ,  Unu,    Culvre  Pyriteux  Hepatiqae,  U. 

493.  Primary  form  :  the  regulär  octahedron.  Secondary 
farms  :  figs.  1,  2,  and  3,  PL  I.  Cleavage,  traces  parallel  with  the 
faces  of  the  primary.  Compound  crystals :  fig.  129,  PL  II.  Imr 
'perfect  crystallizations :  structure  granulär,  strongly  connected. 

H.=3.  G.=6-003.  Lustre  metallic.  Streak  pale,  grayish-black, 
and  slightly  shming.  Color  between  copper-red  and  pinchbeck 
brown.  FVacture  small  conchoidal,  uneven.  Brittle.  It  speedily 
tamishes  when  exposed. 

It  contains,  according  to  Hisinger  (Afhandlingari  iv.  359)  and  Phillips,  (Annals 
of  Phü.  2d  ser.  iü.  81,) 

Copper  63-334  6107 

Iron  11-804  1400 

Sulphiir  24696  23-75 

Silica  0- 166=100,  IL  0-50=:99'32,  P. 

Before  the  blowpipe  it  blackens,  and  becomes  red  on  cooling ;  at  an  increased  tem- 
perature  it  fuses  into  a  globale,  attiactable  by  the  magnet.  It  is  mostly  dissolved  by 
nitric  acid. 

Obs.    It  occurs  with  other  copper  ores  in  primitive  and  secondary  rocks. 

The  cr^^lline  varieties  have  been  foond  only  in  Comwall,  and  mostly-  in  the 
mines  of  Tincroft  and  Dolcoath,  near  Redrath.  Other  foreign  localities  of  massive 
varieties  are  at  Ross  Island,  in  Killamey,  in  Ireland ;  in  cuprlferous  sbale,  in  the 
Mansfield  district ;  in  Norway,  Siberia,  Hessia,  Silesia,  and  the  Bannat. 

Massive  varieties  of  variegated  copper  are  foond  in  the  United  States  at  Mahoo- 
peny,  near  Wilkesbarre,  Penn.,  and  m  other  parts  of  the  same  State,  in  a  cupriferous 
shale,  associated  in  small  quantities  with  vitreous  copper ;  also  in  granite,  at  Ches- 
terfield,  Mass.,  also  in  New  Jersey  and  Connecticut. 

This  species  is  a  valuable  ore  of  copper.  Its  name  alludes  to  its  liability  to  tar- 
nish,  and  thus  receiving  a  reddish  hae. 


COPPER  PYRITES.    Pyrites  ptramidalib. 

Pyramidal  Copper  Pyritet,  JV.     Octabedral  Copper  Pyritea,  J.     Yellow  Copper  Pyritea.     Pyritou« 
Copper.    Yellow  Copper  Ore.    Kopferklee,  fV,  and  L.    Cnivre  Pyriteuz. 

494.  Primary  form  :  a  Square  octahedron ;  A  :  A=I01°  52', 
Phillips.     Secondary  form^  : 

1.  2.  3. 


k 
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A  :  e=140°  46^.  Cleavage  sometimes  distinct,  parallel  with  &' ;  par- 
allel with  p,  indistinct.  Compound  crys- 
tals  :  1.  Composition  of  the  third  kind 
— parallel  to  A,  producing  a  form  re- 
sembliiig  fig.  129,  PL  II.  Very  complex 
forms  result  when  this  composition  takes 
place,  parallel  to  each  of  the  faces  A.  2. 
Composition  of  the  second  kind — paral- 
lel to  e,  (a  plane  truncating  the  terminal 
edge  of  A.J  This  form  is  representedinthe 
aimexed  ngure.  Arepetitionof  this  com- 
position parallel  to  each  of  the  terminal 
edges,produces  someof  themost  singular- 
ly  complex  and  interesting  forms  in  the 
mineral   kingdom.     These  forms  have 

been  accurately  delineated  and  described  by  Haidinger,  in  the 
third  volume  of  Brewster's  Journal,  in  a  highly  finished  article 
on  twin  crystals,  continued  from  Vol.  I.  of  the  same  Journal,  into 
several  of  the  succeeding  volumes.  Imperfect  crystallizations  : 
globular,  botryoidal,  stalactitic,  and  other  shapes — structure  impal- 
pably  granulär ;  granularly  massive,  often  impalpable — particles 
strongly  coherent. 

H.=3-5 — 4.  G.=4-169 — 4-160.  Lustre  metallic.  Streak  green- 
ish-black — a  little  shining.  Color  brass-yellow ;  frequently  subject 
to  tarnish.  Opaque.  Fracture  conchoidal,  uneven.  Rather 
sectile. 


It  contaiDS,  according  to  Rose,  ( Annals  of  Phil.  2d  ser.  vii.  355,)  Phillips,  (Annais 
of  Phil.  2d  sei.  iii.  299,}  Berthier,  (Ann.  des  Mines,  viii.  341,)  and  Thomson,  (Min. 
i.  634,) 

Bamberg.  Cornwall. 

35-87                   344G                   36*3  34655 

34  40                   3120                   32  1  33  640 

30-47                   30-80                   31-5  31535 

0  27                     110                      —  0-555 


Sulphur 

Copper 

Iron 

Earlhy  Matter 


10101,  R. 


97-56,  P. 


99-9,  B. 


100-385,  T. 


Before  the  blowpipe,  on  charcoal,  it  blackens,  but  becomes  red  on  cooling.  After 
a  continued  heat,  it  foses  into  a  globule  which  is  magnetic.  With  borax  it  afibrds 
pure  copper.  It  dissolves  in  nitric  acid,  excepting  the  sulphur,  forming  a  green  Solu- 
tion.   A  drop  of  liquid  ammonia  changes  it  to  a  deep  blue. 

Obs.  Copper  pyrites  is  the  priucipal  ore  of  copper  at  the  Cornish  mines.  R  is 
ihere  associated  with  tin,  varieraled  copper,  galena,  gray  copper,  and  blende.  The 
copper  beds  of  Fahlun,  in  Sweden,  are  composed  principally  of  this  ore,  which  oc- 
curs  in  large  masses,  surrounded  by  a  coating  of  Serpentine,  and  imbedded  in  gneiss. 
At  Rammelsbeig,  near  Gk)slar,  in  the  Hartz,  it  forms  a  bed  in  graywacke  slate,  and 
is  associated  with  iron  pyrites,  galena,  blende,  and  minute  portions  of  silver  and 
gold.  The  Kuprinz  niine,  at  Preiberg,  afibrds  well  defined  crystals.  It  occurs  also 
in  the  Bannat,  Hungary,  Thuringia,  &<;. 

In  the  United  States  it  has  been  found  in  several  places,  but  nowhere  in  sufficient 
abundance  to  be  worked.  It  occurs  at  the  Southampton  Lead  Mines,  Mass. ;  at  the 
falls  on  the  Connecticut,  near  Deerfield,  Mass. ;  at  Franconia,  N.  H.,  in  gneiss ;  at 
Straffbrd  and  Shrewsbury,  Vt.,  wiih  magnetic  pyrites.    In  Rossie,  and  the  Surround- 
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isg  regkm,  8t  Lawrence  Ck>.^.  Y..  it  oecan  in  gnnite.    U  b  nbo  aftidad  hf 
die  Phoenix  Copper  Mines,  in  Fanquier  Co.,  Virginia. 

Comwall  has  nitherto  been  one  of  the  moet  impoitant  waarctm  ci  eomr.  Tbe 
following  remarks  on  the  mines  in  tliat  region,  are  cited  firom  Allan's  Sunermloor. 
p.96lT^Inthe]rearending90th  Jone,  1899, 104,698  Ume  of  eqpper  oie  wefe  nind 


and  prddaced  11,947  tons  of  metallic  copper.  The  whole  prodnee  of  Qreat  Bistain 
and  Ireland  amounts  to  aboat  14,500  tons  of  copper.  five  smbs  of  which  thu  appear 
to  be  raised  firom  the  mines  of  Comwall  alone,  and  by  mach  the  larger  portioii,  no 
doobt.  in  the  form  of  copper  pjrrites.  The  enormoos  ezpeose  of  ftiel  in  tnal  dialricl, 
«nd  the  difficolty  thereby  occasioned  o£  keeping  the  more  extaudve  worktnn  free 
of  water,  is  however  a  most  serions  drawback  on  the  profila  of  Comish  «fafag, 

«  Thongh  copper  pyriles  occurs  in  vastproftision,  ft  is  bj  no  meant  a  rieh  one; 
what  is  picked  lor  sale  at  Redmth  rarely  yielding  19.  generally  only  7  or  ^  and  o&- 
caaianiny  so  little  as  3  or  4  per  cent.  of  metal.  In  tne  lalter  eaae,  sack  jpofvei^  of 
ore  is  only  made  ap  by  its  facility  of  träniert,  the  moderate  ezpense  of  rael,  or  the 
GOUTenience  of  smeiting.  Its  richness  may  in  eeneral  be  jodged  of  by  the  eolor ; 
if  of  a  fine  yellow  hue,  and  jrielding  readify  to  the  hammer,  it  may  be  conalderad  a 
aood  ore  j  bat  if  hard  and  pale-yellow,  it  is  assnredly  a  poor  one,  Mng  mixed  with 
mm  pyrites." 

Ccji^r  pyrites  is  readily  distinguished  fVom  iron  pyrites,  which  it  aomewhat  re- 
aembfes,  by  its  inferior  haraness ;  It  may  be  cnt  by  the  kniib,  while  iron  pyrites  will 
strike  fire  with  the  steel.  The  eflbcts  of  nitric  acid  are  also  düTerent  U  difien 
firam  gold  in  beiog  brittle,  on  accoont  of  which,  it  cannot  be  cot  off  in  sUces»  like 
the  latter  metal. 


CAPILLARY  PYRITES.    Prarm  capillabb. 
HaitY« Nickel, Jir.iiidJ.  Bulplrarat ofNIek«!.  BcJiw«fel-Nlekcl,nuyrUMcf a«0«nMa«.  IfkfesI 

496.  In  delicate  ca^Uary  crystals. 

H.  about  3.  JJustre  metallic.  dolor  brass-yellow,  inclming  lo 
faromse-yellow  and  steel-gray.    Opaque.    Brittle. 

It  consists,  accordine  to  Arfwedson,  (Kong.  Vct.  Acad.  Handl.,  1899,  p.  443,)  of 
Nickel  64*35,  and  Sulphnr  34*96=98*61.  Before  the  blowpipe  it  fnses  into  a  brittle 
metallic  globale  •,  it  colors  glass  of  borax  violet-blne.  It  forms  with  nitric  aeid  a 
pale-green  Solution. 

Obs.  It  occurs  in  thin  capillary  crystals  in  the  cavities,  and  among  the  crjratals 
of  other  minerals,  at  Joachimstahl,  in  Bohemia,  Johanageorgenstadt,  in  Sazonj, 
Andreasberg,  Comwall,  and  other  places. 


ORDER  X.— GALINEA. 


TIN  PYRITE8.    Ctphttes  cowcmi. 


lorTJn,  TlMi.     Bdl 


llEiahtdnl  Codhi  OI»at»,JH.     BaLpkunt  ofTLn,  P.     Ctana 
Utui  Ort.   ZiDiiklä,  IT.    Buln  BalfiA,  M. 

496.  Primary  form  :  the  cube.  Occurs  commonly  massive — 
structure  granulär,  ptuticlee  strongly  coherent. 

H.=4.  G.=4-3— 4-4.  Luatre  metailic.  Sireak  black.  Cotor 
steel-gray  when  pure  ;  often  yellowish  from  the  presence  of  copper 
pyrites.     Opaque.     Practure  uneven.     Drittle. 

According  lo  Elapruh,  (Beilrage,  ii.  359,  and  v.  328,)  It  conUdus 
Sulphur  Sb  30-5 

Tin  34  »5 

Copper  36  3O0 

Iran  S=S1  1»0*^ 

Brfore  (he  blowpipe,  sulpbur  is  exjMlled,  and  allerwards  a  black  setH^eoiu 
globule  is  obiained.  ll  is  soliible  in  Diiro-muriatic  acid,  wiih  th«  ezception  of  m 
residne  of  satphnr. 

Obs.  Thls  speci«s  has  been  observed  oa\j  in  Comwall,  and  principallv  at  Hnll 
Rock,  in  the  parish  af  Sl.  Agnes,  where  il  fonns  a  considerable  veia,  and  is  accom- 
panied  bj  iron  pyrites,  blende,  and  dber  niinerals.  It  frequenilj  has  Ihe  appearaace 
of  brunze,  or  bell  metal,  and  hence  ibe  oame  ttU  meial  ort. 


GRAY  COPPER  ORE     CrpwTM  TBrniHEDi 

Tflnhsdriil  Copptr  Gluce,  M.wtiJ.    Qny  Copper,  Fihlen,  P    Schitu: 
Bctiwanftlcliten,  tf*w.    Culn>Oi1i,H. 

497.  Primary  form :  the  octahedron. 
Secondary  forms  :  crystals  hemihedral- 
ly  modified;  figs.  7,  16,  30,  32,  34,  35, 
36.  Cleavage  in  traces  parallel  to  the 
faces  of  the  octahedron.  Compound 
cryatala :  composition  parallel  to  a  face 
of  the  octahedron.  Imperfect  crystalli- 
zation3 :  structure  granulär — ^particles  of 
various  sizes,  ollen  impalpable,  strongly 
connected. 


h  (T.   Knprcrfalita^ 
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H.=3— 3.  G.=4-798— 5104,  Haidinger.  Lustre  metallic. 
Streak  sometimes  inclined  to  brown,  but  generally  the  same  as  the 
color.  Color  between  steel-gxay  and  iron-black.  Opaque.  Frac- 
iure  subconchoidal,  uneven.     Rather  brittle. 


Its  composilion,  according  to  Rose,  who  analyzed  specimens 
lities,  (Poggendorf 's  Annalen,  xv.  576,)  is  given  as  follows  in 
logy,  i.  6:27 : 


calitie 
ralogy 


Sulphur 

Copper 

Antimony 

Arsen  ic 

Iron 

Zinc 

Silver 

Silica 


Almce. 

26-83 

40-60 

1246 

10-19 

4-66 

3-69 

0-60 

041 

99-44 


Geradnrf. 

26-33 

38-63 

16-52 

7-21 

4-89 

2-76 

2-37 


98-71 


Kapnik. 

25-77 

37-98 

23-94 

2-88 

0-86 

7-29 

0-62 


99-34 


from  various  lo- 
Thomson's  Mine- 


Claufthal. 
24-73 
34-48 
28-24 


2-27 
5-55 
4-97 


100^24 


In  another  analysis  of  a  specimen  from  Furstenberg,  he  obtained  17*71  per  cent.  of 
silver.  A  variety  from  Quadalcanal,  in  Spain,  contains  from  one  to  ten  per  cent.  of 
plaünum,  and  another  from  Hohenstein,  a  little  gold.  Their  comportment  before 
the  blowpipe  is  somewhat  various.  They  all  give  off  fumes  of  antimony  or  arse- 
nic,  finally  melt,  and  after  roasting,  affora  a  globale  of  copper.  Whcn  pulverized, 
they  dissolve,  with  a  little  residue,  in  nitric  acid. 

Obs.  The  Cornish  mines  near  St.  Austle,  afford  large  tetrahedral  crystals :  their 
snrfaces  are  commonly  rough  and  duU.  More  brilliant  and  highly  modified  crys- 
taliizations  occur  at  Andreasberg,  in  the  Hartz,  Kremniiz  in  Hungary,  Freiberg 
in  Saxony,  Elapnik  in  Transylvania,  and  Dillenberg  in  Nassau.  Those  belonging  to 
the  FaMerz  (gray  ore)  of  Werner,  having  a  steel-gray  color.  The  Sckwarzerz  is 
nearly  iron-black.  Tnis  variety  occurs  principally  at  the  old  mine  of  Schwatz,  in 
the  Tyrol,  and  at  Kapnik  in  Transylvania ;  also  at  Clausthal  in  the  Hartz,  where  it 
is  imbedded  in  red  manganese. 

It  is  associated  usually  with  copper  pyrites,  and  is  worked  as  an  ore  of  copper. 
The  weiss  kupfererz,  or  cuivre  pynteux  of  Levy,  appears  to  belong  to  ihis  species. 


BOURNONITE.    Cvprites  rectangülcs. 


Dt'prismattc  Copper  Glance,  M.  Triple  Suipburet.  Endelllonite,  Boumon.  Schwarz  Spimgla- 
Mra,  ff.  Bteifahlene,  Spiestglans-blelerx,  IfMu.  Bournonit,  Z..  Radelerz.  Antimoine  Sulfur^  Piom- 
bo-cupriföre,  H. 

498.  Primary  form  :  a  right  rectangular 
prisra.  Secondary  form  :  P  :  e=133°  34^,  P  : 
6=136°  5(y,  M  :  e=138°  15^^,  m  :  c=131o  45 j.^  g.^ 
(over  m)  =96°  3P.  Cleava^e  parallel  with  m 
and  M)  and  both  diagonals.  Compound  crystals: 
composition  of  the  second  kind,  parallel  to  e ; 
cruciform  crystals  often  occur,  resulting  from  an 
aggregation  of  two  pairs  of  molecules,  accordmg 
to  this  kind  of  composition.  This  may  be  repre- 
sented  by  a  figure  similar  to  fig.  4,  PI.  IV.,  by 
drawing  the  axes  at  right  angles,  and  making,  consequently,  the 


Ü 


M 


GALINEA.  413 

circumscribing  parallelogram  rectangular.  Supposing  the  primary 
form  to  be  a  rhombic  prism,  with  the  planes  e  as  the  pnmary  lateral, 
this  composition  is  represented  by  the  fignre  referred  to,  without 
any  change  in  it,  except  a  little  Variation  in  the  angles.  These 
crystals  cross  at  angles  of  93°  3(y,  and  86°  20',  as  necessarily  fol- 
lows  from  the  inclination  of  P  on  e,  Imperfect  crystallizations  : 
strncture  granulär,  particles  strongly  connected. 

H.=2'5— 3.  G.=i-766,  Hatchett.  Lustre  metallic.  Streak  and 
Color  steelj^ay,  inclining  to  blackish  lead-gray,  or  iron-black. 
Opaque.     fracture  conchoidal,  or  uneven.     Krittle. 

According  to  Rose,  (Poggendorfs  Annalen,  xv.  573,)  ü  consists  of 

Crystaltffmm  Praflenburg. 
Sulphur  30-31 

Antimony  3628 

Lead  40-84 

Goppel  13-65=100-08, 

and  coDScquently,  it  is  con^posed  of  one  atom  of  sulphacid  of  antimony,  (anti- 
inonious  sulphacid,)  one  atom  of  sulpuret  of  lead,  and  one  atom  of  the  sulphuret  of 
copper. 

it  decrepitates  in  ihe  blowpipe  fiame  and  gives  oul  white  fames  of  sulphur.  ülti- 
mately,  ii  luses  into  a  black  globule.  In  a  sirong  heal,  the  charcoal  is  covered  with 
the  oxyd  of  lead.     It  readily  dissolves  in  nitric  acid. 

Obs.  The  finest  cr>'stalltzations  of  this  species  occur  in  the  mines  of  Neudorf,  in 
the  Hartz,  where  they  occasionally  exceed  an  inch  in  diameter.  It  accompanies 
quartz,  gray  copper  ore,  and  ^hosphorescent  blende,  at  Kapnik,  in  Transylvania,  in 
ftattened  crystals;  at  Servos,  in  Piedmont,  it  is  associated  with  pearl  spar  and  quartz. 
Other  localities  are  at  Braunsdorf  aud  Gersdorf.  in  Saxony,  Clausthal  and  Andreas- 
berg, in  the  Hartz,  &c. ;  also  Endellion  near  Redruth,  in  Comwall,  where  it  was  iirst 
found,  and  whence  it  was  called  EndeUioniU,  by  Count  Boumon.  It  has  since  been 
named  in  compliment  to  this  distinguished  mineralogist. 


TENNANTITE.    Cyprites  dodecahedrüs. 


Quart.  Jouro.  rii.  95. 


499.  Primary  form :  the  rhombic  dodecahedron.  Secandary 
forms:  figs.  5,  6,  32,  36,  PL  I.  Cleavage  parallel  with  the  faces 
of  the  primary,  imperfect.     Has  not  been  observed  massive. 

H.=3-5— 4.  G.=4-376— 4-491.  Lustre  metallic.  Streak  red- 
dish-gray.     Color  blackish  lead-gray.     Fracture  uneven. 

It  contains,  according  to  Phillips,  (Phil.  Mag.  x.  157,)  Copper  45*32,  Arsenic  11-84, 
Iron  9-26,  Sulphur  28-74,  Silica  5.  Before  the  blowpipe  it  decrepitates  slightly,  buras 
with  a  blue  name,  emits  copioos  arsenical  fumes  having  an  alliaceous  oaor,  and 
finally  fuses  into  a  black  scoria,  which  acts  upon  the  magnet. 

Obs.  This  species  has  only  been  observed  in  the  Cornish  mines,  particularly  near 
Redruth  and  St.  Day.  It  commonly  occurs  in  very  splendent  crystals  investing  other 
ores  of  copper. 
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VITREOUS  COPPER.    Ctpeitbs  rhombicus. 


Prifmatle  Copper  Glaaee,  M.    Balphnral  of  Coppcr.    IMiolphiirat.of  Copper,  JV.    Gluce  Copper. 
Kupferf  laa,  IV.    Kupferf  lanz,  H*iu.  and  L.    CoiTre  Sulftirtf  H. 

500.  Primary  forfn :  a  right  rhombic  pmm ; 
M:M=119^26'.  Secondary  form  :  M:  5=120° 
13<,  »1:6=162^56^,  M  :  6^=122°  44^  CUavage 
indistinct  parallel  to  M.  Compound  crystals : 
Stellated  forms  similar  to  those  of  Arragonite ; 
very  frequent.  Im^perfect  crystallizcUums :  struc- 
ture  granulär,  particles  of  various  sizes,  usually 
small  and  often  impalpable. 

H.=2-5— 3.     G.=5-5— 5-8;    5-7022,  Thomson. 
Lustre  metallic.    StreeUe  and  Color  blackish  lead- 
gray ;  often  tamished  blue  or  green ;  streak  sometimes 
Fracturc  conchoidal.    Sectile. 


shining. 


Accordlng  to  Klaproth,  (Beit.  ii.  279,  and  iv.  37,)  and  Thomson,  (Min.  i.  599,)  this 
mineral  contains 


Sulphur 
Copper 
Iron 
Silica 


1850 
78-50 

2-25 

0-75=100,  K. 


22-0 

76-5 

0-5 


■=99,  K. 


20-62 
7716 

145 

— c=99-23T. 


In  the  oxydizing  flame  of  the  blowpipe  it  melts,  gives  out  fomes  of  sulphur,  and 
emits  glowing  drops  with  a  noise.  In  the  reducing  name  it  becomes  corered  with  a 
coating  and  does  not  melt.  If  the  sulphur  is  driven  off,  a  globule  of  copper  remains. 
In  heated  nitric  acid  the  copper  is  dissolved,  and  the  Solution  assumes  a  green  color ; 
the  sulphur  is  precipitated. 

Obs.  Cornwall  aifords  splendid  ciystals  of  this  species,  where  it  occurs  in  veins 
and  beds  with  other  ores  of  copper.  »ome  of  the  Cornish  collections  oontain  elegant 
suites  of  this  beautiful  thougn  complicatedly  cry^tallized  mineral.  The  compact 
and  massive  varieties  occur  in  Siberia,  Hessia,  Saxony,  Ihe  Bannat,  &c. 

In  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at 
Simsbury  and  Cheshire,  Conn. ;  also  at  Schuyler*s  mines,  N.  Y.  A  fine  vein  has 
lately  been  discovered  at  Bristol,  Conn.  In  Virginia,  it  occurs  in  the  U.  S.  copper 
mine  district,  Blue  Ridge,  Orange  Co. 

The  argent  en  epis  or  Cuivre  speciforme,  of  Elaüy,  which  is  merely  vegelable 
matter  impregnated  with  this  ore,  occurs  at  M ahoopeny,  Penn. 


BLUE  COPPER. 


Kupferindlg. 

501.  Massive ;  in  spheroidal  forms  with  a  crystallina  surface. 

iMslre  resinous,  famt.  Sireak  lead-gray,  shining.  Color  indigo-blue  or  darker. 
Opaque.    Sectile. 

Before  the  blowpipe  it  bums,  before  becoming  red  hot,  with  a  blue  flame,  and  ftises 
into  a  globule,  which  is  strongly  agitated  and  emits  sparks ;  finally  it  yields  a  button 
of  copper. 

It  contains,  according  to  Walchner,  Copper  64-77,  Sulphur  3264,  Lead  105, 
Iron  0*46. 
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ANTIMONIAL  COPPFJt 

Bulphuret  of  Copper  and  Antimony,  H.  Rose^  Ann  d«  Posgendorf,  XXXV.  357. 

503.  Occurs  in  small  aggregated  prisms.  which,  according  to  M.  Q.  Rose,  are  right 
rhombic,  with  their  edges  deeply  tmncatea. 

H.*=3--4.    Q.  at  least  4474.    Lusire  metallic.     Streak  black.    Color  between 
lead-gray  and  iron-gray.    Opaque.    Prad/ure  conchoidal. 

It  contains,  according  to  H.  Kose,  Cupper  24*46,  Iron  1*39,  Antimony  46*81,  Lead 
0*56,  Sulphur  36*34=99*56.    The  iron  is  supposed  to  exist  in  it,  in  the  State  of  pyri- 
tous  copper,  and  the  lead,  in  that  of  feather  ore.   It  is  always  covered  with  a  thin  coat 
of  copper  pyrites. 
^  Obs.    It  occurs  in  nests  in  the  mine  of  gray  antimony,  at  WoUsberg,  in  the  Hartz. 


EUCAIRITE.    LuNTTEs  Selenicus. 

Scicniuret  nf  Silver  and  Copper,  P.    Argentiferous  Seieniet  of  Copper.    Eukairlte,  Berzetiut  and  L. 
Selenkupfer  Silber  of  the  OemuuM.    Culrre  SAIeni^  Argental,  U. 

503.  Massive ;  in  thin  superficial  black  metallic  films,  staining 
the  calcareous  spar  in  which  it  is  contained. 

Soft.  Lustre  metallic.  Streak  shining.  Color  between  silver- 
white  and  lead-gray. 

According  to  Berzelius,  (Afhandlingar,  iv.  136,)  it  contains  Silenium  26,  Copper 
23*05,  Silver  38*93,  foreign  earthy  matter  8*90=96-88.  Before  the  blowpipe  it  gives 
out  copioos  fiimes  of  seienium,  attended  with  the  odor  of  horse-radish ;  and  on  char- 
coal,  fuses  readily  into  a  gray  metallic  globale,  which  colors  borax  green,  leaving  a 
bead  of  selenid  of  silver.    U  dissolves  in  boiling  nitric  acid. 

Obs.  It  has  been  found  only  in  small  quantities  in  the  Skrickenm  copper  mine 
in  Smaland,  Sweden,  in  a  Serpentine  kind  of  rock,  imbedded  in  calcareous  spar.  It 
was  discovered  and  analyzed  oy  Berzelius,  and  thus  named  from  co  and  «aipof,  oppar- 
tunelift  because  the  mineral  was  foimd  soon  afler  the  discovery  of  seienium. 


STROMEYERITE.    Lüniteb  Cupricüs. 

Argentiferou«  Copper  Glance,  J.  Pulpbo-Cuprite  of  Biiver,  Tk»m.  Argentiferons  Sulphuret  of 
Copper.  Cupreoua  Sulpburet  of  Silver.  Sulphuret  of  Silver  and  Copper.  Silber-kupferglanz  of  tke 
Oermans.    Uuivre  Sulfur^  Argentlfftre. 

604.  Massive ;  structure  impalpably  granulär. 

H.=3 — 4.  G.=4-258.  Lustre  metallic.  Streak  shining.  Color 
steel-gray.  Fracture  subconchoidal.  Sectile,  according  to  Stro- 
meyer. 

It  contains,  according  to  Stromeyer's  analysis,  (Gilberts  Annalen,  liv.  114,)  Sul- 
phur 15-782,  Silver  52aT2,  Copper  30*478,  Iron  0-»3=:=98-865.  Easily  fusible.  The 
blue  Solution,  obtained  with  nitric  acid,  afibrds  indications  of  copper.  when  a  plate 
of  iron  is  dipped  into  it,  and  also  precipitates  silver  upon  an  immersed  copper  plate. 

Obs.  This  .species  is  of  rare  occurrence.  It  is  found  associated  with  copper  py- 
rites at  Schlangenberg,  near  Colivan,  in  Siberia.  A  variety  has  been  observea  at 
Combavalla,  in  Peru,  which  contains  some  iron.  It  was  first  described  and  recog- 
nized  as  a  peculiai  species  by  Prof.  Stromeyer. 
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VITREOUS  SILVER.    Lunites  dodecahedrcs.  - 

llGxehedral  Silver  Giancc,  .V.  and  J.    Suipburet  of  Silver,  Vitreouv  SUver,  P.    GlaMn,  Hmm$. 
SilbergJaiiz,  L.    Argeut  Bulfurt,  U, 

605.  Primary  form :  the  rhombic  dodecahedron.     Secandary 

forms :  figs.  1 — 9,  inclusive,  PL  I.,  also  14,  16,  16.      Cleavage 

traces  parallel  to  the  faces  of  the  dodecahedron.     Imperfeet  crys- 

tallizations :  reticulated,  arborescent,  and  filiform;  also  amorphous. 

H.=2— 2-5.  G.=7196— 7-366.  Lustre  metallic.  Streak  and 
color  blackish  lead-gray ;  streak  shining.  Opaque.  FrcLCture  im- 
perfeet and  small  subconchoidal,  uneven. 

By  Klaproth's  analysis,  (Beitrage,  i.  1G2,)  it  contains  Silver  85,  and  Salphur  15» 
100.  A  tragment  beiore  tbe  blowpipc  iDiiimcsces,  and  soon  afibrds  a  globale  of  sil- 
ver. It  is  soluble  in  dilute  nitric  acid,  and  when  isolated  and  rubbed,  acquires  resi- 
noas  electricity. 

Obs.  This  important  ore  of  silver  occurs  in  Europe,  principally  at  Annaberg,  Jo- 
achimstahl, and  other  mines  of  the  Elrzgebirge,  Scnemnitz  and  Uremnitz,  in  Juon- 
gary,  and  at  Freiberg.  At  the  last  place  it  accompanies  other  silver  ores,  in  veins 
traversing  gneiss.    The  silver  of  Mexico  is  obtaiued  principally  from  this  ore. 


TELLURIC  SILVER.    Lunites  Tellitiicüs. 

Bitelluret  of  Silver,  Tkom.    Teliur-Silbcr,  of  the  Germans. 

606.  In  coarse  grained  masses. 

H.=2— 2-6.  G.=8-412— 8-466.  £w«^re  metallic.  Co/or  between 
lead-gray  and  steel-gray. 

It  contains,  accordine  lo  G.  Rose,  ( Poggendorfs  Annalen,  xviii.  64,)  Silver  69*37, 
Tellurium  3i5'92,  and  Iron  0*37==99C6.  Before  the  blowpipe,  on  charcoal,  il  foses 
into  a  black  globule,  which  on  cooling,  aüer  the  action  of  tne  redncing  flame,  pre~ 
sents  points  or  dendrites  of  silver  on  its  surface.  When  heated  in  a  glass  tube  it  melts 
and  gives  a  yellow  color  to  the  glass.  Fused  with  carbonate  of  soda  a  globule  of  pare 
silver  is  obtained. 

Obs.  It  occurs  in  the  new  mine  of  Sawodlnski,  about  forty  wersts  from  the  rieh 
silver  mine  of  Siränowski,  on  the  river  Buchthorma,  in  Siberia,  where  it  is  found 
in  a  talcose  rock,  containing  small  quantities  of  iron  pyrites,  black  blende,  and 
copper  pyrites.  Specimens  in  the  museum  of  Barnaul,  on  the  Ob,  where  this  mine- 
ral  was  nrst  observed,  were  a  cubic  fool  in  size.  It  was  flrst  describcd  and  analyzed 
by  Mr.  G.  Rose. 

GRAPHIC  TELLURIUM.    Lunites  Aüricus. 
PrUmaiic  Aiuimony  Glauce,  M.    Graphic  Gold.     Sclirifterz.    Tullure  Natif  Auro-argenlifere,  U, 

507.  Primary  form  :  a  right  rhombic 
prism;  M  :  M  =  107°  44'.  Secondary 
form :  P  :  a=141°  30^.  P  :  a'=129o  12^ 
P :  e=161o  40^,  P  :  e'=:136o  42^  P  :  e''= 
132°  45^  Cleavage  lüghly  perfect  par- 
allel with  M ;  less  so  parallel  with  P. 
Compound  crystals :  prismatic   crystals 
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intersect  at  68°  and  120°,  nearly.     Imperfect  crystallizations : 
structure  imperfectly  columnar  and  granulär. 

H.=l-5 — 2.  G.=5*723.  Lustre  metallic.  Streak  and  Color 
pure  steel-gray.     Fracture  uneven.     Very  sectile. 

It  contains,  according  to  Berzelius,  (Kong.  Vet.  Acad.  Handl.,  1828,  p.  113,)  Tel- 
lurium  52,  Silver  11*33,  Gold  24,  Iron  l-50=88'83,  togeiher  with  some  copper,  iron. 
antimony,  salphur,  and  arsenic.  It  fuses  easily,  tinging  the  flame  greenisn-blue,  and 
covering  the  charcoal  with  a  white  oxyd ;  finally  a  ductile  metallic  globule  is  ob- 
tained.    It  dissolves  in  nitric  acid. 

0b8.  It  occurs  with  gold  at  Ofienbanya,  in  Transylvania,  in  narrow  veins,  which 
traverse  porphyry ;  also  at  Nagyag,  in  the  same  country. 

Its  name  alluaes  to  the  pecoliar  disposition  of  the  crystals,  which  present  an  ap- 
pearance  like  writing  characters. 

The  large  amount  of  gold  it  contains,  renders  it  a  highly  valuable  ore. 


POLYBASITE.    Lünites  rhombouedrus. 

508.  Primary  form :  a  rhombohedron.  Occurs  usually  in 
Short  and  tabular  hexagonal  prisms.  Terminal  planes  striated 
parallel  to  the  alternately  terminal  edges.  Cleavage  not  observa- 
ble.     Occurs  also  massive. 

H.=2 — 3.  G.=6*214.  Lustre  metallic.  Streak  black.  Color 
iron-black.     Opaque.     Fracture  uneven. 

According  to  H.  Rose,  (Poggendorfs  Annalen,  xv.  575,)  it  contains 

Sulphur  1704 

Silver  6429 

Antimony  5'09 

Arsenic  3*74 

Copper  9-93 

Iron  006==10015. 

Obs.    It  occurs  in  the  mine  at  Guanaxuato,  in  Mexico;  also  at  Quansamez,  in 
Durango,  with  copper  pyrites  and  calcareous  spar. 


BRITTLE  SILVER  ORE.    Lunites  rhombicüs. 

• 

Priamatic,  Melane  Glaoce,  M.  Brittle  Silver  Glonce.  Black  Silver.  Brittle  Suipburet  of  Silver. 
Tritulpho-Antioionlate  of  Silver.  8prodglaaer.fr.  Sprodglunzerz,  Ifait«.  ArgeqtNoir,  Argent  An- 
timoniö  Suipburft  Noir,  H,    Argent  Bulpbur«  Fragile. 

609.  Primary  form  :  a  right  rhombic  prism  ;  M  :  M=116°  39', 
M  :  e=142o  l(y,  e  :  e  (over  M)=104o  19^,  a  :  a  (over  c)  =107°  47^ 
P  :  a=126°  6^^.  Cleavage  imperfect  and  interrupted,  parallel  to 
M  and  c.  Compound  crystals  :  composition  of  the  ßrst  kind,  pro- 
ducinj?  forms  similar  to  those  of  white  lead  ore  and  Arragonite  ; 
very  frequent.  Imperfect  crystallizations :  structure  granulär — 
particles  strongly  coherent. 

53 
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H.=2— 2-5.  G.=6-269,  specimen  from  Przibram.  Lttttre  me- 
tallic.    Slreak  and  Color  iron-black.    Fraelure  aneven.     Sectile. 

According  to  Rose,  (Pogrendorfa  Amulen,  xv.  475^  il  conUiin  Snlphnr  16-4^ 
Anlimony  14G8,  Silver 68-H, Copper  0-64=^I00-38.  Befbre  Iheblowpipe II foses ud 
gives  out  fumes  of  sulphur  and  snlimony,  and  is  redueed  to  a  dsrk-colored  metalUe 
globale,  which  may  be  further  reduced  by  the  addlUoii  of  aodft  ot  sUick.  It  b  Mdo- 
ble  in  dilule  nitric  acid. 

Obs.  Il  occurs  in  veins  witb  oiber  silver  om  in  Freiberg,  BchnedeTg,  and  Jolun» 
georreiisuidt,  in  Saiony,  at  Przibram  and  Ratieboraiu,  in  BobomU,  at  Schenmlti 
and  Kremniiz,  in  Hungaij,  it  Andreasbeig,  in  the  Bailz,  at  Zacalecas,  In  Mesico, 
and  in  Peru. 

Tbe  icAtcarxgiUigerz,  o(  Werner,  inclndea  the  compact  rarietJes  of  thi>  sftda, 
and  bis  Teeiu-giüigtrx  is  mcrely  a  mechanical  mlxtnre  of  briltte  «ÜTer,  gakaa,  ana 
gray  antimony. 

hia  ^  valuable  ore  of  silver. 


ANTIMONIAL  SÜU'HURET  OF  SILVEI^    Loottm 

Iphnnior  Hllieruid  Antlmim)',  J>.    Bc 

Dl  Snlfurt  ABÜBoniftre  H  Cujirinn,  Lttf, 


610.  i*rimarj//orf».-arig-htrhombic  prism; 
M  :  11=100"  8'.  Secondary  form :  a :  0=130" 
8',  a" :  o"=182o  15',  e  :  a"=ll8°  53',  M :  ?=146° 
30',  M :  l"=160o  30*,  M  :  £"'=170°  10'.  M,  longi- 
tudinally  strialed.  Cleavage  perfect,  parallel 
with  M. 

H.=a-2-5.  G.=5-5— 6-6.  Lusire  metalUc. 
Color  lighl  stcel-gray,  inclining  to  silver-white. 
Yields  easily  to  Uie  kiüfe, 

Il  is  supposed  io  conaist  cbiefir  of  Anlimony,  Snlphur, 
Silver,  andCopper.    Before  the  blo 
white  i^pors  ana  a  slight  solpho: 


MOLYBDIC  SILTBR.    Lhhiteb  Moltbucd*. 

UolyMcoiSIJrer,  7.    Holybdk  Blker, />.    Mot;  bdin  fillv«,  H' 


gray.    Electric  when  in  Ihin  lantiUEe. 


GRAY  ANTIMONY.    LrcrrM  WiToMus. 

AnUmoBy  .    .       _     ._ _ 

uiBulphictd,    anuip««(liMn,  W.    Oniupli_(lai] 


512.    Primary  form  :    a  righl   rhombic  prism ;    M  :  M^SO" 


]\C 


M 
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46^.  Sectmdary  form :  M  :  6=165°  29^,  P  :  P=109o 
Iß',  and  108°  ICK.  Lateral  planes  deeply  striated  lon- 
gitudinally.  Cleavage  highly  perfect,  parallel  with 
the  shorter  diagonal.  Imperfect  crystallizations : 
structure  coluninar,  particles  of  various  sizes,  usudly 
thin  ;  structure  granulär,  impalpable,  strongly  con- 
nected. 

H.=2.  G.=4-516,  Haüy ;  4-62,  Mohs.  Lusire  metal- 
lic.  Streak  and  Colar  lead-gray,  inclining  to  steel- 
ffray ;  subject  to  tarnish.  Fracture  small  subconchoi- 
dal.     Sectile.     Thin  laminas  a  little  flexible. 

It  consists  of 

Antimony        7406  74  7377 

Sulphor  25*94=100,  Davy.      26-==100,  Ber^^mann.      26'23a:100,  Thomson. 

It  fuses  readily  in  the  flame  of  a  candle ;  before  the  blowpipe  it  is  absorbed  by  the 
charcoal,  emitting  at  the  same  time  white  fumes  and  a  strong  sulphureous  odor. 

Obs.  Gray  antimony  occnrs  with  spathic  iron  in  beds,  but  generally  in  veins.  It 
is  oflen  associated  with  blende,  heavy  spar,  and  quartz. 

It  is  met  with  in  veins  at  Wolüsthal,  m  the  county  of  Stollberg,  in  the  Hartz,  and 
at  Posing,  near  Presburg,  in  Hungary.  Its  most  celebrated  localities,  however,  are  ' 
Felsobanya,  Schemnitz,  and  Kremnitz,  in  Hungary,  where  it  oAen  occnrs  in  diverg- 
ing  prisms  several  inches  long,  aecompanied  by  crystals  of  heavy  spar  and  other 
mineral  species.  At  Dumfriesshire  it  occnrs  fibrous  and  laminated ;  at  Comwall, 
massive;  and  compact,  at  Magarka,  in  Hungary. 

This  ore  afibrds  nearly  all  the  antimony  of  commerce.  The  crude  antimony 
of  the  Shops  is  obtained  by  simple  fusion,  which  separates  the  accompanying 
rock.  From  this  product,  most  of  the  pharmaceutical  preparations  of  antimony  are 
made,  and  the  pure  metal  extracted.  This  ore  was  employed  by  the  ancients  for 
coloring  their  hair,  eyebrows,  eyelashes,  and  edges  of  the  lids ;  and  as  this  last  ap- 
plication  was  intended  to  increase  the  apparent  size  of  the  ^e,  they  called  the  ore 
«Xarvi^0aX/ioy,  from  irXarv(,  brood^  and  o^9aX/Mf,  eye.  Accordingto  Dioscorides,  it  was 
prepared  for  this  purpose  by  enclosing  it  in  a  lump  of  dough,  and  then  burying  it  in 
the  coals  tili  reducea  to  a  cinder.  It  was  then  exting^ished  with  milk  and  wine, 
and  again  placed  npon  coals  and  blown  tili  ignition ;  ailer  which  the  heat  was  dis- 
continued,  lest,  as  Pliny  says,  "  plumbum  fiat,"  it  becovie  lead.  From  this  we  may 
infer.  that  the  metal  antimony  was  occasionally  seen  by  the  ancients,  though  not  re- 
cognised  by  them  as  distinct  from  lead.    (Moore's  Ann.  Min.,  p.  53.) 


BERTHIERITE.    Lvcites  Berthieri. 

Haldlngerite  of  Bertkitr.     Beithierit,  Poggendorf. 

613.  In  elongated  prisms  or  massive ;  a  pretty  distinct  longitu- 
dinal  cleavage. 

Lustre  metallic,  less  splendent  than  gray  antimony.  Color  dark 
steel-^ay,  inclining  to  pinchbeck-brown ;  surface  oflen  covered 
with  iridescent  spots. 

It  contains,  according  to  Berthier,  (Ann.  de  Ch.  et  de  Ph.  xxxv.  351,}  Sulphur 
28-3,  Antimony  483,  Iron  149,  Zinc  0-3. auartz  3!2,  Iron Pyrites  ^'2=Sß'i,  It  fuses 
readily  before  the  blowpipe,  gives  out  rames  of  antimony,  and  forms  a  black  slag, 
which  acts  on  the  magnet.  It  dissolves  readily  in  muriatic  acid,  giving  out  sulphur- 
etted  hydrogen. 

Obs.    It  occurs  at  Charzelles,  in  Auvergne,  associated  with  quartz,  calcareous 
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spar,  and  iron  pyrites.  It  yields  antimony  uf  so  inferior  qnality,  that  manniacturers 
cannot  use  it.  It  was  first  recofin^ized  and  analyzed  by  Berthier.  Berthier  has  lately 
described  iwo  other  ores  of  antimony,  (Memoires  par  Berthier,  ii.  273,)  which  have 
the  foUowing  characters. 

The  first  has  a  fibrous  texture,  cross  fracture  granulär,  and  almost  dull.  The  color 
is  giayish  blue,  but  iess  blue  and  having  less  lustre  than  gray  antimony.  It  contained 
Gangue  60,  Sesouisulphuret  of  antimony  33*7,  and  Solphoret  of  Iron  6*3.  It  occors 
in  the  mine  of  Martouret,  near  Chazelle. 

The  other  has  an  iron-gray  color,  and  a  granulär  and  fibrous  structure.  It  contained 
Cluartz  7,  Sesouisulphuret  of  Antimony  75,  Sulphuret  of  Iron  18.  It  is  found  at 
Aglar,  in  the  department  of  La  Creuse.  These,  however,  may  possibly  be  varieties 
of  one  another. 


ZINKENITE.    Lycites  Zinkeni. 
O.  Rosti  PogfendorTs  Aonalen,  VIT.    Brewiter'i  Journal,  VT.  17. 

514.  Primary  form  :  a  hexagonal  prism.  Secondary  form  : 
the  primary  terminated  by  a  low  hexaffonal  pyramid.  P  :  e=102^ 
42^  Lateral  faces  longitudinally  striated.  G.  Kose  found  in  some 
instances,  the  interfacial  angle  M  :  M  equal  to  120°  39^,  and  hence 
conjectures,  that  the  primary  is  a  rhombie  prism  of  this  angle,  and 
that  the  observed  crystals  are  Compound  forms  similar  to  ng.  3  or 
6,  PI.  IV.  The  crystals  are  usually  in  groups,  sometimes  forming 
fibrous  and  massive  varieties.     Cleavage  not  observable. 

H.=3 — 3-5.  G.=5-303.  Lustre  metallic.  Streak  and  Color 
steel-gray.     Opaque.     Fracture  uneven. 

It  contains,  according  to  H.  Rose,  (Poggendorfs  Annalen,  viii.  99,)  Sulphur  23*58, 
Lead  31-84,  Copper  0-42,  Antimony  44-39==99-23.  Heated  alone  on  charcoal  it  de- 
crepitates  briskly,  and  fuses  as  readily  as  gray  antimony,  afibrding  small  metallic 
globules,  which  are  soon  volatilized,  and  the  cnarcoal  is  covered  with  a  white  coau 
ing  of  oxyd  of  lead.    With  carbonate  of  soda  it  yields  globules  of  metallic  lead. 

Obs.  It  occurs  in  ihe  antimony  mine  of  Wolfsberg,  in  the  Hartz.  Its  groups  of 
eolumnar  crystals  occur  on  a  massive  variety  t)f  the  same  species  in  quartz.  These 
crystals  sometimes  exceed  half  an  inch  in  length,  and  have  a  breadth  of  two  or  three 
lines ;  but  frequently  they  are  extremely  thin  and  form  fibrous  masses.  It  was  named 
in  compliment  to  Mr.  Zinken,  the  director  of  the  Anhalt  mines,  by  Dr.  G.  Rose,  to 
whom  we  are  indebted  for  the  first  description  of  it. 

It  much  resembies  gray  antimony  and  Boumonite,  but  may  be  distinguished  by  its 
superior  hardness  and  specific  gravity. 


JAMESONITE.    Lycites  acrotomüs. 
Azotomouf  Antimony  Olane«,  Jlf. 

515.  Primary  form  :  a  right  rhombie  prism;  M  :  M=101°  20, 
and  78°  4CK.  Cleavage  highly  perfect  parallel  with  P.  Imperfect 
crystallizations :  structure  eolumnar,  particles  delicate,  straight, 
and  parallel  or  divergent. 

H.=2 — 2-5.  G.=5-5 — 5-8  ;  5-564,  Haidinger.  Lustre  metallic. 
Streak  and  Color  steel-gray.     Opaque.     Sectile. 
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Its  composition  was  determined  as  foilows  by  H.  Rose  : 

Sulphur  22-15  22*53 

Antimony  34*40  34*90 

Lead  40*75  38*71 

Lead,  with  traces  of  Iron  and  Zinc,  0*74 

Copper  013  0*19 

Iron  2*30«9973.  2*65=9972. 

Before  the  blowpipe,  in  an  open  tube,  it  afibrds  a  dense  white  smoke  of  ozyd  of 
antimony. 

Obs.  It  occurs  principally  in  Cornwall,  associated  with  quartz  and  minute  crystals 
of  Boumonite ;  occasionaliy  also  in  Siberia,  and  it  is  said  in  Himgary.  Its  perfect 
cleavage  at  right  angles  with  the  vertical  axis,  is  sufficient  to  distinguish  it  from  the 
species  it  resembles.  It  was  first  ranked  as  a  species  by  Mohs,  and  named  in  compli- 
ment  to  Prof.  Jameson,  of  Edinburgh. 

The  Piamose  antimonial  ore,  or  feather  ore  of  lead«  federerz  of  the  Gkrmans,  has 
been  analyzed  by  M.  H.  Rose,  and  found  to  contain  Sulphur  19*72,  Antimony  31*04, 
Lead  46*87,  Iron  1*30.  Zinc  0'08s99-01,  which  difiers  from  the  composition  of  Jame- 
sonite,  in  containing  half  an  atom  more  of  sulphuret  of  lead.  It  occurs  of  a  lead-gray 
color,  in  long  capillary  crystals,  filling  the  drusy  cavities  of  auartz,  much  resembiing 
a  cobweb.  It  fuses  almost  instantly  in  the  flame  of  a  candle,  evolving  at  the  same 
time  white  fumes.  It  occurs  in  Saxony  and  Hungary,  &c.  The  specimen  analyzed 
by  Rose,  was  from  Wolfsberg,  in  the  Elstern  Hartz.  * 


ARSENICAL  ANTIMONY.    Lycites  alliaceüs. 
Araeniet  of  ADtimony,  Tkom.  Min.  I.  84. 

516.  In  reiiiform  masses  and  ainorphous ;  struclure  fine  gran- 
ulär. 

H.=2 — 4.  G.=6-13,  Thomson ;  6-2.  Liistre  metallic,  occa- 
sionaliy splendent ;  sometimes  dull.  Color  tin-white,  or  reddish- 
gray. 

According  to  Thomson's  analysis  (Min.  i.  84,)  of  a  specimen  from  AUemont,  it 
contains  Antimony  46'612,  Arsenic  38*508,  Loss  14880. 

Before  the  blowpipe  it  emits  fumes  of  arsenic  and  antimony,  and  fuses  into  a  me- 
tallic globule,  which  takes  fire  and  burns  away,  leaying  oxyd  of  antimony  on  the 
charcoal. 

Obs.  It  occurs  sparingly  at  AUemont;  also  at  Przibram,  in  Bohemia,  where  it 
was  obseryed  by  Zippe,  in  metallic  yeins,  associated  wiih  blende,  antimony,  spathic 
iron,  &c. 


BOULANGERITE. 
Sulphuret  ofAntimoay  and  Lead,  C  Boulanger^  Ann.  dei  Miuee.  VTI.  1835. 

517.  In  masses,  exhibitin^  in  the  fractiire  a  crystalline  structiire. 
G.=5-97.     Lustre  metallic.     Color  bluish-gray. 

It  contains,  according  to  Boulanger, 

Sulphuret  of  Antimony  35*0 

Sulphuret  of  Lead  62*1 
Sulphuret  of  Iron  19 

Sulphuret  of  Copper  11=1001. 

Fuses  readily  before  the  blowpipe,  with  exhalations  of  sulphurous  acid  and  fumes 
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of  the  white  oxyd  of  antimony.    On  charcoal,  a  yellow  drcle  indicates  the  presence 
of  lead.    Easily  attacked  by  nitric  acid.    Boiling  strong  mariatic  acid  decomposes  il 
with  the  extrication  of  sulpharetted  hydrogen. 
Ob8.    Occors  quite  ahandantly  at  MoUdres  department  of  Gkurd,  in  France. 


GALENA.    Plumbites  cuncus. 

Hexahfslnl  Lead  Glance,  Jf.    Sulphnret  of  L4»ad.    Blue  Laad.   Bleiflaas,  Blan-Blelars,  W,   Blei- 
■heweir,  Hmu.  Piomb.  Suitart,  IT.  Plamlmm  Oalraa,  Z,t»i». 

618.  PHrnaTy  form :  the  cube.  Secondary  forms:  Agares 
firom  1  to  23,  on  PL  I.,  and  firequently  several  of  them  combined 
in  the  same  crystal.  Cleavage  nighly  perfect  and  easily  obtained| 
parallel  to  the  faces  of  the  cube.  Compound  crystals :  fig.  129, 
PL  II. ;  the  same  kind  of  composition  frequently  repeated.  Imr 
perfect  crystallizcUions :  reticulated,  tabular,  and  other  imi- 
tative shapes;  also  massive,  structure  granulär — ^particles  of  va- 
rious  sizes,  sometimes  impalpable  ;  occasionally  fibrous.  Pseudo- 
m4)rphs :  imitative  of  pyromorphite,  &c. 

H.=2-6— 2-76.  G.=7-632— 7-662.  Lustre  metallic.  Sireak 
and  Color  pure  lead-gray.  Surface  of  cr3rstals  occasionally  tar- 
nished.  Practure^  when  obtainable,  flat  subconchoidal,  or  even. 
Easily  frangible. 

When  pure,  it  contains  Solphor  13*34,  Lead  86*66.  Before  the  blowpipe  it  decrepi- 
tates,  unless  heated  with  caotion,  when  it  ftises,  giyes  off  solphur,  and  at  last  af- 
fords  a  globale  of  pure  lead. 

Obs.  Qalena  occars  in  beds  and  veins,  both  in  primary  and  secondary  rocks.  At 
Freiberg,  in  Sazony,  it  occupies  veins  in  gneiss ;  at  Clausthal  and  Neudorf  in  the 
Hartz,  and  at  Przibram  in  Bohemia,  it  traverses  similar  veins  in  clay  slate ;  at  Feis- 
tritz, and  other  places  in  Stiria,  it  occurs  in  the  same  kind  of  rock  in  beds;  at  Sala, 
in  8weden,  it  forms  veins  in  primitive  limestone ;  through  the  ^y-wacke  of  Lead- 
hllls  and  tne  Killas  of  Com  wall,  are  disseminated  veins  of  this  ore ;  and  in  transi- 
tion  or  mountain  limestone,  occur  the  rieh  repositories  of  Derbyshire,  Cumberlandf 
and  the  northern  districts  of  England,  as  also  those  of  Bleiberff,  and  the  neighboring 
localities  in  Carinthia.  In  the  English  mines  it  is  associatea  with  calcareous  spar, 
pearl  spar,  fluor  spar,  heavy  spar,  Wltherite,  calamine,  and  blende. 

The  most  extensive  deposits  of  this  ore  in  the  United  States,  and  probably  in  the 
World,  are  met  with  at  various  places  on  the  Mississippi  river,  from  tne  banks  of  the 
Arkansaw  to  Prairie  Du  Chien.  The  ore  occurs  in  limestone,  and  also  dissemi- 
nated in  clay.  The  appearances  ordinarily  presented  at  the  mines  near  Potosi,  are 
as  follows :  "  The  shafts  descend  perpendicularly  fifteen  or  twenty  feet  through  a 
tenacious  red  clay,  intermixed  wiiü  masses  of  sulphate  of  barylesand  sulphuret of 
lead ;  then  succeeds  the  soft  gray  rock,  which  the  miners  call  sandstone,  but  which  is 
an  aggregate  of  small  crystalline  particles  of  carbonate  of  iime ;  this  Stratum  lies 
horizontally,  but  the  miners  remark,  that  it  is  uncertain  at  whal  depth  they  will 
strike  it,  as  its  surface  is  extremely  uneven,  and  marked  by  deep  concavities.  It 
has  numerous  drusy  cavities  lined  with  minute  quartz  crjrstals,  and  is  traversed  by 
veins  in  which  these  crystals  occur,  intermixed  with  barytes  and  ^ena.  This  Stra- 
tum varies  in  thickness  at  different  points  where  it  has  been  pierced,  from  six  or 
eight  to  fifleen  or  twenty  feet.  It  is  succeeded  by  red  clay,  barjrtes,  &^.,  similar  to  the 
form  er ;  and  near  the  surface  of  this,  sometimes  in  it,  and  sometimes  in  the  red  clay, 
the  largest  quaniities  of  lead  have  been  found."*    The  lead  is  so  very  abundant,  that 


*  Remarks  on  the  limestones  of  the  Mississippi  lead  mines.    By  E.  James,  Ass't 
Surgeon,  U.  S.  army,  in  Joum.  Acad.  Nat.  Sc.  of  Plülad.  y.  376. 
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the  miners  seldom  excavate  very  extensive  shafls ;  bat  if  mining  becomes  difficult. 
they  select  some  new  spot  for  their  diggings,  where  less  labor  is  required.  The  lead 
mines  of  this  extensive  region  furnished,  from  the  year  1831  to  1^,  inclusive, 
63,845,740  Ibs. 

The  ore  is  usnally  accompanied  by  heavy  spar,  blende,  pyrites,  quartz,  and  calca- 
reousspar. 

Graiena  also  occors  at  Cave-in-Rock,  in  Illinois,  associated  with  fluor  spar.  A  rieh 
vein  has  been  lately  discoveied  at  Rossie,  in  St  LAwrence  Co.,  N.  Y.,  traveraing, 
nearly  perpendicularly,  the  gneiss  of  the  region.  This  vein  varies  from  one  to  three 
or  four  feet  in  width,  and  consists  mostly  of  the  pure  ore.  Other  deposits  have  been 
discovered  in  the  same  region,  some  apparently  in  the  direction  or  the  main  vein, 
and  others  remote  from  it.  It  is  associated  with  perfect  crystalUzations  of  calcaie- 
ons  spar,  commonl^  presenting  the  form  of  the  scalene  dodecahedron.  The  ore  of 
Ulis  region  varies  in  its  structure  from  fine  granulär  to  broad  lamellar,  and  some- 
times  presents  large  and  well-defined  cr^stals.  Southampton,  Mass.,  anords  small 
quantities  of  galena;  also  at  Austin 's  mmes,  in  Weythe  Co.,  Waltön's  gold  mines, 
in  Louisa  Co.,  and  at  other  places  in  Virginia,  it  occors  in  small  quantities.  An  ar- 
gentiferous  variety  occuis  sparingly,  at  Monroe,  Conn.,  which  aÜQTorded  Prof.  Silli- 
man,  by  cupellation,  3  per  cent.  of  silver. 


COBALTIC  OALENA.    Plumbites  Cobalticus. 
CobaJÜe  Leid  Olanc«,  or  Ck>b«lUo  Galena,  J.    Cobalt-bl«iers,  Uiu. 

519.  Occurs  in  minute  moss-like  groups  of  crystals,  possessing 
cleavage ;  also  massive. 

Soft  and  sectile.  Soils  a  little.  G.=8*44.  Lustre  metallic  and 
shining.     Color  lead-gray,  inclining  to  blue.    Opaque. 

According  to  Du  Menil,  it  contains  Lead  69-89,  Arsenic  39-47,  Sulphnr  047,  Iron 
3*1 1,  Cobalt  0-94,  Arsenical  Pvrites  l*44a90-33.  JBefore  the  blowpipe  it  decrepitates ; 
it  colors  gla^  of  borax  a  smalt-blue. 

Obb.  It  occurs  in  a  vein  of  clay-slate  and  brown  spar,  traversing  gray-wacke,  in 
one  of  the  Clausthal  mines,  in  the  Hartz. 


CLAÜSTHALITE.    Plihcbites  Selemcdb. 

Sclenluret  of  Ltad.   Beleniet  of  Lead.    Selenblei,  pftkt  Otrmmu.    Plomb  8eleolur6,  /«crf. 

520.  Occurs  commonly  in  fine  granulär  masses ;  in  some  speci- 
mens  a  foliated  structure  is  apparent. 

H.=2 — 2-5.  G.=7'187.  Lustre  metallic.  Streak  dark-gray. 
Color  lead-gray,  somewhat  bluish.  Opaque.  Fracture  granulär 
and  shining.    Rather  sectile. 

It  contains,  according  to  H.  Rose  and  Turner, 

Lead                                    71-81  70-98 

Selenium                              37*59  38*11 

Cobalt  =9940,R.  a83=»99'93,  T. 

Before  the  blowpipe,  in  addition  to  the  usual  pbenomena  arfting  from  the  presence 
of  lead,  it  gives  off  the  odor  of  horse-radish,  and  deposits  on  the  charcoal  a  reddish- 
brown  substance.  Heated  in  a  glass  tube,  closed  at  one  end,  the  selenium  almost  im- 
mediately  sublimes,  forming  a  red  ring  within  the  tube,  and  on  heating  the  tube  to  red- 
ness,  the  ore  ftises  and  the  red  ring  partially  disappears,  and  a  white  crystalline  de- 
posit  remains. 


424  DESCRIPTIVE  MINERALOGT. 

Obs.  Claasthaiite  mnch  resembles  a  granulär  galena ;  but  its  color  is  somewhat 
pecoliar  in  its  sligbt  tinge  of  blue.  It  occurs  only  massive  in  a  vein  of  hematite, 
near  Harzgerode,  in  the  Hartz. 

This  ore  is  found  at  the  Harzgerode,  combined  either  mechanically  or  chemi- 
cally  with  several  other  selenids. 

Sslenid  of  Uad  a-nd  cobaU  closely  resembles  the  above,  and  is  probably  a  mechani- 
cal  mizture.    It  contains  Selenium  31*42,  Lead  63*92,  Cobalt  3*14,  Iron  0'45«96^. 

The  selenid  of  lead  and  copper  is  also  probably  a  meehanical  mixtare.  It  bears  a 
close  resembiance  to  the  above.  It  contains  Selenium  29*96,  Lead  d9'67,  Cof^r 
7*86,  with  less  than  one  per  cent.  of  Iron. 

Another  selenid  of  lead  and  copper  had  a  violet  color,  and  was  very  fosible.  It  was 
composed  of  Selenium  34*26,  Lead  47*43,  Copper  15*45,  Silver  1*29,  Oxyd  of  Lead 
and  Iron  2*08=100*51,  which  indicates  a  Compound  of  an  atom  each  of  selenid  of 
lead  and  selenid  of  copper. 

The  following  is  the  composition  of  two  selenids  of  lead  and  mercury  from  the 
same  locality,  as  determined  by  Rose :  Selenium  24*97,  Lead  55*84,  Mercury  16*94 
=97*75 ;  ihe  second,  Selenium  27*98,  Lead  27*33,  Mercury  44*69=100.  They  closely 
resemble,  in  eztemal  appearance,  the  simple  selenid  of  lead. 


POLIATED  TELLURIÜM.    Elasmtbs  auADRAXUs. 

Pyrrnmid«!  Tellurium  Glance,  .IT.  Bltellurct  of  Lead,  Tkcm.  Black  T«iltariain,  P.  Tellurian 
Glaoce.  Nagyofer-erx.  W.  Blattertellur,  Haus,  and  L.  T«Uure  Naüf  Aorif^r«  et  Plooibififtra,  T«i- 
lurt  Natif  Auro-Plomblf(&re,  H. 

521.  Primary  form:  anghtsquaie 
prism.  Secondary  form  :  r:  e=110°, 
e  :  e=140o,  P  :  a=118o  35^  a  :  a=122o 
6(y.  Cleavage  perfect,  parallel  with 
P.  Occurs  also  granularly  massive  ; 
particles  of  various  sizes,  sometimes  slightly  elongated,  but  gene- 
rally  foliated. 

H.=l — 1-5.  G.=7-085.  Lustre  metallic.  Streak  and  ddor 
blackish  lead-gray.    Opaque.    Sectile.    Flexible  in  thin  laminae. 

It  contains,  according  to  Klaproth  (Beitrage,  iii.  32)  and  Brandes,  (Schweigger's 
Jahrbuch,  v.  409,) 

Tellurium 

Lead 

Gold 

Silver 

Copper 

Sulphur 

From  which  it  appears  that  it  contains  two  atoms  of  tellurium  and  one  atom  of  lead. 

Before  the  blowpipe,  on  charcoal,  it  fuses  readily  intu  a  malieable  metallic  bat- 
ton, tinging  the  flame  at  the  same  time  blue,  and  covering  the  charcoal  with  white 
fumes.  With  borax  it  afibrds  a  bead  of  gold,  with  a  little  silver.  It  dissolvcs  par- 
tiaily  in  nitric  acid,  and  entirely  in  nitro-muriatic. 

Obs.  It  occurs  at  Nagyag  and  Offenbanva,  in  Transylvania,  in  foliated  masses 
and  crystalline  plates,  accompanying,  at  the  former  place,  Silicate  of  manganese, 
blende,  and  gold ;  and  at  the  latter,  associaled  with  antimony  eres.  A  bitellurid  of 
lead  from  Altai,  has  been  described  by  Mr.  G.  Rose,  (Pogg.  Ann.  xviii.  68,)  which 
appears  to  be  a  purer  variety  of  this  sjiecies.  An  ideniity  of  crystalline  form  has 
not  yet  been  shown,  and  we  therefore  have  not  incorporated  its  description  with  the 
above,  but  here  append  it. 

G.==8159.  Color  tln-white,  much  resembling  that  of  native  antimony.  Sectile. 
Easily  reduced  to  a  powder.  It  contains  Tellurium  3837,  Lead  60*85,  and  Silver 
138.     It  is  therefore  nearly  a  pure  bitelluret  of  lead.     It  may  be  wholly  evaporised 
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in  the  reducing  flame,  excepting  a  minute  bead  of  silver.    Its  behavior  ander  ihe 
blowpipe  is  very  similar  to  tnat  above  described. 


STERNBERGITE.    £la8MIT£s  rhombicus. 
Haidinfer,  Edin.  Pbil.Jram.  XI.  1.«  and  Brewtter'a  Journal,  VII.  34S. 

522.  Primary  form :  a  right  rhombic 
prism ;  M :  M=l  19°  3(y.  Secondary  form : 
M  :  c=12(P  15^,  e  ;  #6=118°.  Cleavage 
highly  eminent,  parallel  with  P.  Occurs 
commonly  in  implanted  crystals,  forming  rose-like  aggregations. 
The  crystals  are  sometimes  Compound. 

H.=l— 1-6.  G.=4-215.  Lustre  of  P,  highly  metallic.  Streak 
black.  Color  pinchbeck-brown,  with  occasionally  a  violel-blue 
tarnish  on  e.  Opaqiie.  Thin  laminse  flexible  ;  may  be  smoothed 
down  by  the  nail  when  bent,  and  in  this  respect  resembling  tin- 
foil.  Very  sectile.  Leaves  traces  on  paper  like  plumbago,  which 
may  be  removed  by  caoutchouc. 

According  to  Prof.  Zippe,  of  Prague,  (Poggendorfs  Annalen,  xjcvii.  690,)  it  con- 
tains  Silver  33-2,  Iron  36,  and  Sulphur  30=99-2. 

Heated  in  a  gla.ss  tube  it  gives  out  a  siilphnreoas  odor,  loses  its  lustre,  and  be- 
comes  dark-gray  and  friable.  On  charcoal,  before  the  blowpipe,  it  bums  with  a 
blue  flame,  and  melts  into  a  globule  which  is  generally  hoUow,  nas  a  crystalline  sur- 
face,  and  is  covered  with  metallic  silver.  This  globule  acts  on  the  magnetic  needle, 
and  exhibits  the  properties  of  sulphuret  of  iron.  With  borax,  a  globule  of  silver 
may  be  obtained. 

Obs.  It  occurs  with  ores  of  silver,  particularly  the  red  and  brittle  silver  ores,  at 
Joachimstahl,  in  Bohemia.  It  was  firsi  noticed  by  Haidinger  in  a  specimen  in  the 
public  coUection  at  Prague,  of  which  Coiint  Caspar  Stemberg  is  the  patron  and 
supporter,  and  named  by  him  in  compliment  to  this  talented  nobleman. 


FLEXIBLE  SILVER  ORE.    Elasmites  rhomboideus. 
Ferro-Salphurot  of  Silver.    Argeat  Sulfurö  Flexible,  Boumon. 

523.  Occurs  in  small  tabular  crystals,  whose  primary  form,  ac- 
cording to  Brooke,  is  a  right  rhomboidal  prism ;  M  :  T=125°. 
Cleavage  very  perfect  in  one  direction.     Also  massive. 

Very  soft,  yields  readily  to  the  knife.  Lustre  metallic.  Streak 
shining.  Color  externally  nearly  black.  Opaque.  Flexible  in 
thin  laminae. 

Composed,  according  to  Wollaston,  of  Silver,  Sulphur,  and  a  little  Iron. 
Obs.    This  rare  species  has  been  found  in  small  quantities  at  Himmelsfurst  in 
Saxony,  and  in  Hungary. 


MOLYBDENITE.    Ela8Mit£S  hexagoncs. 

* 

Rhombohedral  Molybdona  Glance,  M.    Sulphuret  of  Molybdeaa,  P.    Biaulpidd«  of  Molybdenum, 
Tkom.    Moljbden  Glanz,  L.    Waatferblel,  fT.    Molybdene  SulAir6,  H. 

524.  Primary  form  :  a  hexagonal  prism.     Secondary  form : 

54 
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flat  hexagonal  prisms  with  replaced  terminal  edges.     Cleavage 
feminent,  parallel  with  P.    Occurs  commonly  in  fonated  masses. 

H.=l— 1-5.  G.=4-569,  Karsten;  4-7385,  Brisson.  Lustre 
metallic.  Streak  similar  to  color.  sUghtly  inclined  to  green.  Color 
pure  lead-gray.  Opaque.  Fracture  not  observable.  Thin  lami- 
nsB  highly  flexible,  but  not  elastic.    Sectile,  and  almost  malleable. 

It  contains,  according  to  Bncbolz,  (Gehlen's  Journ.  iv.  60,)  IlAolybdeniiin  60, 
and  Sulphor  40=^=100.  Neither  fusion  nor  reduction  is  effected  by  tue  blowpipe, 
bat  sulpnureous  fumes  are  emitted,  which  are  depodted  on  the  charcoal.  It  dls- 
solves  with  efiervescence  in  nitric  acid,  ezcepting  a  gray  residue.  It  deflagratoi 
with  nitre. 

Obs.  Molybdenite  generally  occurs  imbedded  in,  or  disseminated  througli,  gnn- 
ite,  gneiss,  zircon-sienite,  and  other  primitive  rocks.  Nnmedahl,  in  Sweden,  and 
Arendal,  in  Norway,  and  Qreenland,  are  the  only  places  where  it  has  been  observed 
in  hexagonal  prisms.  The  secondary  form  is  exceedingly  rare.  Altenberg,  in  Saz- 
ony,  Schlaggenwald  and  Zinnwald,  in  Bohemia,  are  among  its  foreign  localities. 
At  Caldbeck  Fell,  in  Comberland,  it  is  associated  with  tongstate  of  lime  and  apatite ; 
it  also  occurs  at  several  of  the  Comish  mines. 

At  Haddam,  Conn.,  and  the  adjoining  towns  on  the  Connecticut  river,  it  occurs 
in  gneiss  in  crystals  and  large  plates ;  at  Saybrook  it  is  associated  with  stilbite.  At 
Westmorelana,  Vt.,  there  is  a  large  vein  of  molybdenite,  where  it  occurs  in  granulär 
masses  of  considerable  size,  and  is  associated  with  crystals  of  white  apatite.  It  is 
also  found  at  Shutesbury,  Mass.,  and  Bowdoin,  Me. 

This  mineral  is  readily  distinguished  from  plumbago  by  its  lustre  and  streak,  and 
also  with  perfect  facility  by  its  behavior  before  the  blowpipe  and  with  acids. 


SULPHURET  OF  ßlSMUTH.    Bismites  rectangülüs. 

Priamatic  Bionuth  Glanee,  M.  and  J.    Biimuthlne.    WlamnUi  Glaax,  af  ik*  Otrmmu.     MaiMh 
Sulftir«,  N. 

625.  Primary  form  :  a  right  rectangular  prism.  Lateral  planes 
c,  longitudinally  striated ;  m  :  e=about  135^  SCK,  e  :  e=91°.  Uleav- 
age  parallel  with  the  planes  P  m  and  m,  most  perfect  parallel  with 
M.  The  above  angle,  91°,  was  obtained  by  Brooke,  by  a  measure- 
ment  of  artificial  crystals  of  sulphuret  of  bismuth.  It  occurs  ge- 
nerally either  in  acicular  crystals,  or  massive,  with  a  foliated  or 
fibrous  structure. 

H.=2 — 2-5.  G.=6-549.  Lustre  metallic.  Streak  and  Coltn- 
lead-gray.     Opaque.    Sectile. 

It  contains,  according  to  Rose  (Qilbert's  Annalen,  Irxii.  192)  and  Wöhrle,  (Jahres- 
Bericht,  1833,  p.  177,) 

Sulphur  18-72  1828 

Bismuth  8D-98=99-70,  R.  80-96«99-24,  W. 

It  fuses  in  the  flame  of  a  candle ;  before  the  blowpipe  it  is  volatilized,  and  Covers 
the  charcoal  with  a  yellow  areola,  during  which  it  continually  throws  out  small 
droDs  in  a  State  of  incandescence.  It  dissolves  readily  in  bot  niiric  acid,  from  which 
a  wöite  precipitate  falls,  on  diluting  it  with  water. 

Foliated  masses  of  sulphuret  of  bismuth  accompany  molybdenite  and  apatite  in 
quartz,  at  Caldbeckfell  in  Cumberland.  In  Cornwall  it  occurs  in  acicular  prisms 
with  pyrites.  At  Johanngeorgenstadt,  bolh  massive  and  acicular  crystallizations 
are  met  with  in  limestone.    It  is  associated  with  cerium  ore  at  Bastnaes  in  Sweden. 

It  is  said  to  have  been  observed  at  Haddam,  Conn.,  associated  with  chrysoberyl, 
beryl,  automolite,  gamet,  and  Columbite. 
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ünlike  Datiere  bismuth,  tliLs  ore  does  not  efiervesce  in  cold  nitric  acid.  By  this  tcst, 
these  two  species  may  be  distinguished,  when  olher  characters  feil.  It  is  also  moie 
fusible  than  galena,  and  less  volatile  than  gray  antimony. 


ACICULAR  BISMUTH.    Bismites  aciculabm. 


Acieolar  Blimuth  Ol 


•/  tks  04rmum» 


luth  Olane«,  Needl«  Ore,  J.   PiamboOiiprlHeroM  Solpbarst  ot Bittittüi.   N«d«ltrs, 
.    Bl«natll  BulAirft,  Plumbo-Cuprifi&rt,  JLcvy. 

526.  Occurs  in  imbedded  acicular  ciystals ;  also  massive. 

H.=2— 2-6.  G.«6126,  John.  Lwtre  metallic.  Color  black- 
ish  lead-gray,  with  a  pale  copper-red  tamish.  Opaque.  Fracttire 
uneven. 

It  contains,  according  to  John,  (Gkhlen's  Jour.  2d  ser.  V.  227,) 

Bismuth  43*90 

Lead  34*32 

Copper  1210 

Nickel  1  1*58 

Tellorium  1  1*32 

Snlphnr  11-58 

Gtold  0*79=94*89. 

Before  the  blowpipe  it  gives  off  fumes  of  sulphnr,  fuses,  and  emits  nnmerous 
bnming  globales,  ana  yiel£  a  bead  of  lead  contalning  copper,  which  colors  glass  of 
borax  greenish-blue. 

Obs.  Acicular  bismuth  occurs  imbedded  in  white  quartz,  and  accompanies  gold, 
malachite,  and  galena,  at  Beresof,  near  Elkatherinenberg,  in  Siberia.  It  was  first  de- 
scribed  and  analyzed  by  John  and  Karsten. 

Another  variety  of  cupreous  bismuth  has  been  observed  in  certain  mines  near  Wit- 
tichen,  in  Furstenberg.  Its  color  is  pale  lead-gray,  passing  into  tin- white — subject  to 
tamish ;  streak  black  *,  composition,  according  to  Klaproth,  Bismuth  47*24,  Cfopper 
34*66.  Sulphur  12'58«==94'48.  It  is  associated  with  native  bismuth  and  copper  pyrites, 
whicn  constitute  veins  traversing  granite. 


TELLURIC  BISMUTH.    Bismtfes  rhombohedrus. 
Telluret  of  Bismuth.    Bornite. 

527.  Primaryform :  a  rhombohedron.  Cleavage  perfect  paral- 
lel with  R. 

G.=7-614,  Baum^ärtner ;  7-6^  Wörhle.  Lustre  metallic.  Color 
pale  steel-gray.  Not  very  sectile.  Laminae  elastic.  Soils  paper 
like  molyMenite. 

It  contains,  according  to  WÖrhle  and  Berzelius, 


Bismuth 

59-84 

58  30 

Tellurium 

35  24 

3605 

Sulphur 

4*92 

432 

Matrix 

—  =100,  W. 

0-75=99-42,  B. 

It  fuses  instantly  in  the  blowpipe  flame,  and  soon  volatilizes,  covering  the  charcoal 
with  a  yellow  coating.  It  dissolves,  when  pulverized,  in  nitric  acid,  excepting  the 
sulphur,  which  is  precipitated. 

Ob8.   It  occurs  in  Hungary,  at  Deutsch  Pilsen,  with  iron  pyrites,  calc  spar,  &c. 
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RIONITE.    ZmciTEs  flamminb. 
Beltniet  of  Zinc    Belenid  of  Zinc 

628.  Massive. 

G.=5-66.  Lnistre  metallic,  or  earthy.  Streak  blackish,  when  the 
color  is  lead-gray.     Color  lead-gray — to  cochineal-red. 

According  to  Del  Rio,  it  contains  Selenium  49,  Zinc  34,  Merctiry  19,  and  Salphur 
1*5,  with  6  per  cent.  of  lime  from  the  gangue.  It  appears  to  be,  therefore,  a  biaelenid 
of  zinc,  with  some  disnlphnret  of  mercary ;  whether  mechanically  mingled  or  noc, 
it  is  uncertain. 

Before  the  blowpipe  it  bums  with  a  fine  violet-colored  flame,  and  ezhales  seleniimi 
with  the  streng  odor  of  horse-radish.  When  heated  in  a  retort,  seleninm,  mercury, 
and  a  little  sulphur,  sublime. 

Obs.  This  species  was  discovered  by  Del  Rio,  in  1817,  at  Calebras,  in  the  mining 
district  of  El  Doctor,  in  Mexico. 


ORDER  XL— ADELINEA. 


MANGANBLENDE.    Acarpia  cubica. 

1fexab*drml  Glance  Blende,  M.    Sulpburet  of  Manf aneee,  P.    Maiif anblende,  Brnt.    Schwarxen, 
Hau».    Manganglanz,  /„.    Mangan^w  Sulfur^,  U. 

529.  Primary  form :  the  cube.  Secondary  form :  the  ree^ular 
octahedron.  Cleavdge  pcrfect  parallel  with  the  primary  laces. 
Occurs  also  granularly  massive. 

H.=3-5 — 4.  G.=3-95 — 4014.  iw^/re siibmetallic.  Strecke green. 
Color  iron-black,  tamished  brown  on  exposure.    Fracture  uneven. 

Ic  contains,  according  to  KUproih,  Vauquelin,  and  Arfwedson, 


Protoxyd  of  Manganese 

82 

85 

62-6 

Sulphur 
CanK:)nic  Acid 

11 

15 

370 

5=98,  K. 

—  =100,  V. 

—  =99-6,  A. 

Only  the  thinnest  edges  are  fnsed  by  means  of  the  blowpipe.  When  pnlverized 
and  thrown  into  muriatic  acid,  or  dilnte  sulphuric  acid,  sulphuretted  hydrogen  is 
evolved. 

Obs.  Manganblende  occurs  in  veins,  in  the  gold  mines  of  Nagyag,  in  Transyl- 
yania,  associated  with  tellurium,  carbonate  of  manganese,  and  quartz. 


BLEINDE.    Acarpia  dodecahedra. 

Dodecahedral  Garnet  Blende,  M.    Sulphuret  of  ZInc.    Black  Jack.    Blende,  of  tke  G^rmciu.  ZInc 
Salfar6,  H.    Paeado-galena.   2lncum  sterile,  Limm, 

530.  Primary  form :  the  rhombic  dodecahedron.  Secondary 
forms:  fiffs.  1,  6,  8,  9,  30,  32,  PI.  I. ;  also  the 
annexed  ngurc,  in  which  the  acute  solid  an- 
gles  are  replaced  by  two  instead  of  four  se- 
condary planes.  These  secondary  planes 
would  replace  the  alternate  solid  angles  of 
the  cube,  three  planes  being  situated  on  eäch, 
as  in  (ig.  33,  PI.  II.  Sometimes  this  modifi- 
cation  is  accompanied  by  a  truncation  of 
the  alternate  obtuse  solid  angles  of  the  dode- 
cahedrons,  which  planes  on  the  cube  would 
occupy  the  unmoaified  solid  angles  of  fig.  33,  PI.  I.     Cleavage 


Brown. 

66-34 

63-0 

66-000 

33-66 

33-6 

33^696 

=100,  A. 

3*4 -=100,  B. 

1-37S->100.T. 
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highly  perfect  parallel  with  the  primary  faces.  Compound  cry»- 
tcds :  similar  to  fig.  129,  PI.  IL ;  occuis  parallel  to  the  same  fiices 
(A,  fig.  4,  or  a,  fig.  8)  in  several  of  the  secondary  forma.  This 
composition  is  often  repeated.  Imperfect  crystaUizations :  botry- 
oidal,  and  other  imitative  shapes — structure  columnar — impalpable; 
also  amorphous,  with  a  similar  structure. 

H.=3-5— 4.  G.=4'027— 4-078.  Lustre  adamantine — ^resinous. 
Streak  white — reddiah-brown.  Color  brown,  black,  yellow,  red, 
green,  none  bright;  yellow,  when  pure.  Transparent — translu- 
cent.    Frticture  conchoidal.    Bnttle. 

It  contains,  according  to  Arfwedson,  (Kong.  Vet.  Acad.  HandL,  189S,  p.  438,)  Ber- 
thier,  (Ann.  des  Mines,  ix.  430,)  and  Thomson,  (Min.  i.  540,) 

Zinc 

Sulphnr 

Iron 

It  is  therefore  a  simple  snlphuret  of  zinc.  It  often,  however,  contains  a  large  por- 
tion  of  iron  -,  in  one  spedmen  Thomson  detected  90-74  ner  cent  It  is  InALsiMe  ooCh 
per  K  and  with  boraz.  By  a  strong  heat  in  the  QzyaatiDg  flame  of  the  blowplpc, 
vapors  of  zinc  are  evolved,  which  coat  the  charcoal.  It  dissolves  in  nitric  apd, 
durine;  which  snlphuretted  hydrogen  is  disenga^ed.  Some  specimens  ezhltkit  a 
phospnorescence  when  strack  with  a  steel,  or  by  fnction. 

Obs.  Blende  occurs  in  both  primary  and  secondary  rocks,  and  is  osaally  aasoda» 
ted  with  galena ;  also  with  heavy  spar,  copper  pyrites,  flnor,  spathic  iron,  and  fnr 
quently  it  occurs  in  silver  mines.  Derbyshire,  Cumberland,  and  Corawall,  afford  the 
black  varieties;  also  Transylvania,  Unngaiy,  and  the  Etartz.  Sahla,  in  Sweden. 
Ratieborzitz,  in  Bohemia,  and  many  Saxon  localities,  afford  splendia  black  and 
brown  crystals.  A  variety  having  a  diverging  fibroos  stracture,  and  presenting  bo- 
tryoidal  iorms,  is  met  with  at  Fowey. 

A  yellowish-brown  blende  occurs  abundantly  with  galena  at  Soathaii4)ion,  Blass. 
A  black  variety  occurs  at  Monroe,  Conn.,  with  galena,  wolfram.  tungsiate  of  Urne,  and 
maffnetic  pyrites.  The  Perkiomen  lead  mine,  near  Philadelphia,  and  the  MiaKNiri 
lead  mines,  afford  this  ore  in  abandance.  It  is  also  found  m  connection  with  tbe 
veins  of  galena  in  Si.  Lawrence  Co.,  N.  Y.  Other  localities  are  the  Falls  of  Niag- 
ara, Walton's  gold  mine,  Louisa  Co.,  Virginia,  the  Ancram  lead  mine,  Columbia 
Co.,  N.  Y. 


RED  ANTIMONY.    Cerasu  rhomboioea. 

Priamatlc  Purple  Blende,  M.   PriMottlc  Antimoiij  Blenie.  J.    RoltupiBejtiii,  W,   Bolh 
f laoserz,  Homm.    Aqüomni Blende, L,   Anümoine HydroSulrart, Antlmolne Ozyd^ SiüftirA, BL 

631.  Primary  form:  a  right  rhomboidal  prism;  M:T=101^ 
19^.  Secondary  form:  primary  with  the  lateral  ed^^es  (e)  deeply 
replaced.  Cleavage  hignly  perfect  parallel  with  M.  It  usuculy 
occurs  in  tufls  of  capillary  crystals,  consistin^  of  elongated^  sleh- 
der,  six  sided  prisms.  Also  in  flakes,  resemblmg  tinder,  resulting 
from  an  interlacing  of  minute  individuals. 

H.=l — 1-5.  G.==4*45 — 4-6.  Lustre  adamantine.  Streak  brown- 
ish-red.     Color  cherry-red.     Feebly  translucent.    Sectile. 

According  to  H.  Rose,  it  contains  Antimony  74*45,  Oxygen  437,  Sulphur 90-47= 
99- 19.  It  fiL«es  readily  on  charcoal,  and  at  last  is  entirely  volatilized.  In  nitric  acid 
it  becomes  covered  with  a  white  coating. 
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Om.  This  rare  mineral  occura  in  veius  ia  quarti,  aceompanyiag  gnv  uid  wbiis 
anllmoiif ,  at  Malazkii  near  Posine,  ic  Hungaiy;  at  Brauiüdorf,  near  Fr«iberg,  in 
Saxony ;  and  at  AHemonl,  in  DaufiliiDT.  The  tjniikr  ore  varieiy  ts  fonnd  princl^ljr 
V  CUoMhal  and  Aodraaibctg,  in  the  Harte. 


MIÄRGYRITE.     R[iasi.Li  OBuftOA. 
HtBl-priiniule  labf  Blmde,  M.    Blaglptaa-utliiiaaUu  of  Bllnr,  Tlt». 

532.  Primary  fin-m ;  an  oblique  rhombic  prism ;  M  ;  M=86°  4', 
P  :  ]H=101°  fr.  Seamdary  forma :  similar  to  fia;.  97,  PI.  II. ;  late- 
ral planes  deeply  striated.     Cleavage  parallel  vith  M  imperfect. 

H.=2 — '2-6.  G.=5'234.  /.us/resubmetallic-adamantine.  Streak 
dark  cherry-red.  Coior  iron-black.  Opaque,  except  in  thin  splin- 
ters,  which,  by  transmitted  light,  present  a  deep  blood-red  color. 
Fracture  subconchoidal.     Very  sectile. 

According  to  H.  Rtne,  (PoggendorTs  Annale,  tt.  469^  it  contaitis  Salphar  91-95, 
AnÜmODy^U,  Silver  36-40,  Copper  1-06,  Iroa  0-^^^99-17.  Before  Ihe  blowpipe 
iti  actJDD  resembles  Lhat  of  the  foUowinf;  ^lecies. 

Obs.  Thls  rare  sp«cie9  bas  been  obaerved  only  In  a  mine  at  BrannsdoTf,  near 
Preiberg,  in  Saiony,  asmclaced  with  ar^ntiferous  arsenlcal  ji^rites.  Il  was  lirst 
dislinguuhed  from  red  silrer  ore  by  Mobs.  Ils  name  is  derirrd  from  fitiiir,  lea),  and 
int^i,  tilvtr,  ajid  was  gfiven  it  becaose  it  cantained  less  silver  than  some  Idndred 


DARK  RED  SILVER  ORE.    Rdbm,la 

imbohcdnl  Rubr  Blinde,  M.  Kubf  HlJnr,  P,  Blick  Sil« 
■m,  Tkm.  £radw,  Ontb^lllim,  W.  DoBkl«  KoUikUIIIi 
H.    AritDiuD  BiilifBiii,Zjiii>. 


.    Ariant  AnUmml*  Bol- 


533.  Primary  form:  an  obtuserhombohedronj  R:R=108°  18'. 
Seeondary  forma: 


f:S^  f^^f^ 


R :  e=144'>  9',  e  :  6=137°  29'.     The  crystals  are  often  differently 
modified  at  their  two  eztremities.   Cleavage  parallel  with  R,some- 
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times  pretty  distinct.  Compound  crystals :  composition  of  the 
second  kind  ;  1.  parallel  to  e,  or  a  plane  truncatin^  the  terminal 
edge  ;  this  composition  taking  place  parallel  with  each  plane  e  at 
one  extremity  of  the  crystal,  gives  rise  to  the  form  represented  in 
fig.  3,  which  is  composed  of  four  individuals  ;  2.  parallel  with  e 
or  a  plane  truncatinff  a  lateral  edge ;  composition  of  the  third 
kind,  parallel  to  the  lace  a,  fig.  121,  which  tnincates  the  lateral 
angle.  Imperfect  crystallizations  :  structure  granulär,  sometimes 
impalpable. 

H.=2-5.  G.=5-7 — 5-9,  Breithaupt.  Lustre  metallic-adamantine. 
Streak  cochineal-red.  Color  black,  sometimes  approaching  coch- 
ineal-red.  Translucent — opaque.  Practure  conchoidal.  Sectile, 
yielding  readily  to  the  kniie. 

According  to  Bonsdorf,  (Kong.  Vet.  Acad.  Handl.  1831,  338,)  it  contains  Silver 
58-949,  Antimony  22-846,  Sulphur  16-609,  Earthy  matter  0-299=98-703,  from  which 
Thomson  deduces  the  above  chemical  name  of  this  species  given  among  the  Syno- 
nyms. It  fuses  and  gives  out  fnmes  of  antimony ;  ultimately  a  globale  of  silver  is 
obiained.    It  partially  dissolvcs  in  heaied  nitric  acid. 

Obs.  The  dark  red  silver  ore  occurs  principally  with  calcareous  spar,  native  ar- 
senic  and  galena,  at  Andreasberg,  in  the  Hartz.  In  Saxony,  Hungary,  Norway, 
and  at  Guadalcanal  in  Spain,  are  other  localities.  In  Mexico  it  is  wozked  exten- 
sively^  as  an  ore  of  silver. 

It  IS  highly  valuable  as  an  ore  of  silver.  Cinnabar  may  be  distinguished  from  this 
.species,  by  its  complete  volalility  under  the  blowpipe. 


LIGHT  RED  SILVER  ORE.    Rubella  Florida. 
Rhombohedral  Ruby  Blende,  M.    Lichter  RotbgUltigerz.    Proustite. 

534.  Primart/  form :  an  obtuse  rhombohedron  ;  R :  R=107^ 
36'.  Secondary  form:  similar  to  fig.  116  and  119,  PL  II.  Com- 
pound crystals :  similar  to  the  preceding  species.  Occurs  also 
granularly  massive. 

H.=2 — 2-5.  G.=5-422 — 5*53.  Lustre  adamantine.  Streak  coch- 
ineal-red, sometimes  inclining  to  aiirora-red.  Color  cochmeal- 
red.  Subtransparent — subtranslucent.  Practure  conchoidal — 
uneven. 

It  contains,  according  to  H.  Rose,  (Poggend.  Annalen,  xv.  473,)  Silver  64*67,  Ar- 
senic  1509,  Sulphur  19 51,  Antimony  0-69=99-96.  Before  the  blowpipe  its behavior 
is  like  the  preceding  species,  eicept  that  fumes  of  arsenic  are  emitted. 

Obs.  It  occurs  with  other  ores  of  silver,  galena,  blende,  pyrites,  and  arsenic,  at 
Marienberg,  Annaberg,  and  Johanngeorgenstadt,  iu  Saxony,  and  at  Joachimstahl,  in 
Bohemia.  A  group  of  crj'stals  from  the  last  locality,  several  inches  long,  and  weigh- 
in^  upwards  of  six  pounos,  is  now  in  the  National  Museum  at  Prague. 

It  is  an  important  ore  of  silver.  Red  orpiment,  which  it  somelimes  resembles,  dif- 
fers  from  it  in  having  a  yellow  streak. 
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CINNABAR.    Robella  peritoma. 

Feritomoiu  Rabjr  Blende,  M,  Salplraretof  Mereiuy.  Ztaiii6ber.  Qaednllber* Leberen,  W.  Stink- 
slnnober  Leberers,  Hau».  Mercure  Bulfür^,  H.  KiwctfaMf,  TkMpk,  c.  103.  A/f/iiov,  Di^tewr. 
V.  c  109,  110.    Minium.  Vitnm.  Plm. 

536.  Primary  form :  an  acute  rhombo- 
hedron  ;  R :  R=71°  47^  Secandary  form  : 
R  :  a'''=157o  2(y.  R  horizontally  striated. 
Cleavdge  parallel  with  a.  Compound  crys- 
tals :  composition  of  the  third  kind — ^parallel 
with  a,  a  plane  truncating  the  terminal  an- 

ffle.  Imperfect  crystaUizcUions  :  granular- 
y  massive — particles  usually  small,  and  often 
impalpable ;  sometimes  forming  superficial 
coatings. 

H.=2 — 2-5.  G.=8-098,  a  cleavable  variety  from  Neurmarktel. 
Lustre  adamantine,  inclining  to  metallic  in  dark  colored  varieties, 
and  to  duU  in  friable  varieties.  Streak  scarlet-red.  Color  coch- 
ineal-red,  the  darker  varieties  inclining  to  brownish-red.  and  lead- 
gray.  Subtransparent — subtranslucent.  Fracture  subconchoidal, 
uneven.     Sectile. 

It  conlains,  according  to  Klaproth,  (Gehlen's  Journal,  v.  436,  440,) 
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Neurmarktel. 

Llver  Ore  from  Idrit. 

Mercury 

8500 

81*80 

Sulphur 

1425=99-25. 

13-75=9555. 

In  the  liver  ore,  which  is  a  compact  variety  of  a  brown  color,  in  addition  to  the 
above,  Klaproth  found  Charcoal  2*30,  Siiica  0-65,  Alumina  0-55,  Iron  020,  Copper 
0-02,  Water  0*73. 

Before  the  blowpipe  it  volatilizes  readily,  when  pure.     It  dissolves  in  nitric  acid. 

Obs.  The  h/naXxc  einnabar  or  liver  ore^  is  an  impure  variety  of  this  species ; 
it  sometimes  afiords  a  brownish  streak  in  conseqnence  of  its  impurities,  and  is  oc- 
casionally  slaty,  though  common ly  granulär  or  impalpable  in  its  structure. 

Cinuabar  is  usually  associated  in  U;ds  with  native  mercury,  native  amalgam,  and 
occasionally  only  with  calcareous  spar  and  quartz.  It  has  bieen  observed  in  veins, 
with  ores  of  iron. 

The  finest  crystals  of  this  species  occur  in  the  coal  formations  of  Moschellands- 
berg  and  Wolfstein,  in  the  Palatinate ;  also  in  Japan,  Mexico,  and  Brazil.  The 
most  important  beds  of  this  ore  are  at  Almaden  in  Spsün,  and  at  Idria  in  Camiola, 
where  it  is  usually  massive.  It  occurs  at  Richenau,  in  Upper  Carinthia,  in  beds 
tra versing  gneiss;  at  Dunbrawa,  in  Transylvania,  in  gray-wacke;  at  Windisch 
Kappel,  in  Carinthia ;  at  Neurmarktel,  in  Camiola.  The  variety  coralinerz^  from 
Idria,  has  a  curved  lamellar  structure. 

This  ore  is  the  great  source  of  the  mercury  of  commerce,  from  which  it  is  obtained 
by  Sublimation.  When  pure,  it  is  ideniical  with  the  manufactured  vermilion  of  com- 
merce, which  is  a  valuable  pigment,  and  besides  various  oiher  uses,  is  employed  in 
coloring  sealing  wax.  It  was  highly  esteemed  for  its  brilliancy  of  color  by  the  an« 
cients,  and  was  employed  as  a  paint  for  various  sacred  purposes, 
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REALGAR.    Edchroa  Rubella. 

Hemi-prismatic  Sulphur,  JH.  Red  Orpiment  or  Ruby  Bolpburt  J.  Red  Sulpliaret  of  Anenic  Sah 
phide  or  Anenic,  Tkom,  Araenoui  Bulpbacid.  Rotbet  Rauacbgelb,  W.  ReaJfmr,  Hau»,  and  L..  Ar- 
•enic  Suirar«  Rouge,  U.  .\raeiücum  Bandaraca,  Iaim,  Zav^iiMunr,  Tkeefh.  Ditctr.  Sondaraca, 
Plin.  Für. 

536.  Primary  form :  an  acute  oblique 
rhombic  prism,  M  :  M=74°  26'.  Seco^idary 
form:  e' :  6^=1130  20^,  p.g  (plane  trunca- 
ting  the  edge  between  ef  and  ef)  =113°  \&. 
Occurs  also  granularly  massive,  particles  of 
various  sizes,  strongly  connect^. 

H.=l-5— 2.    G.=3-642,  Breithaupt;  3-384, 
Brisson.    Lustre  resinous.    Streak  varying 
from  orange-yellow  to  aurora-red.     Color 
aurora-red  or  orange-yellow.     Transparent — translucent. 
ture  conchoidal,  uneven.     Sectile  ;   yields  to  the  nail. 


FraC' 


It  conlains  Sulphur  39*96,  and  Arsenic  70-04=100.  It  fxises  readily  before  the 
blowpipe  and  bums  with  a  blue  flame,  and  is  dissipated  in  fomes  of  an  alliaceous 
odor,  with  some  sulphurous  acid.    By  friction,  it  acquires  negative  electricity. 

Obs.  Fine  crystaliizalions  of  this  species  have  been  observed  with  ores  of  silver 
and  lead,  at  Felsobanya,  in  Upper  Hungary,  at  Kapnik  and  Nagyag  in  Transylva- 
nia,  at  Joachimstahl  in  Bohemia,  at  Schneeberg  in  Saxony,  and  at  Andreasberg  in 
the  Hartz.  At  Tajowa,  in  Hungary,  it  occurs  in  beds  of  clay,  and  at  St.  Gothard, 
in  Switzerland,  imbedded  in  dolomite.  It  has  also  been  observed  in  the  Vesuvian 
lavas,  in  minute  crystais.  Strabo  speaks  of  a  mine  of  sandaraca  (the  ancient  name 
of  this  species)  at  Pompeiopolis  in  Paphlagonia. 

Realgar  has  long  been  used  as  a  pigment. 


ORPIMENT.      EüCHROA  AÜREA. 


Prinnatoidal  Sulphur,  M.  ITellow  Suipbarct  of  Anenic.  Setqaitulpbide  of  Anenic,  Tk^m.  Ai^ 
■enic  Sulpbacid.  Gelbes  Rauacbgelb,  W.  Rauschgelb,  Hau*.  Aoripig menl,  L.  Anenic  Sulfur^ 
Jaune,  H.  Reiigallum.  Auriptgmentum,  Vitr.  *k^tviKiv^  Dioteor,  A^^cvtxay,  Tkeopk.  Anen- 
icnm,  Ptin, 

537.  Primary  form :  a  right  rhombic  prism  ; 
M  :  M=100o  40^  Secondary  form :  M :  6=140°  2CK, 
M  :  e=129o  4(y,  a :  a=83o  37',  c :  a=138o  12'.  Cleav- 
age  parallel  with  c  highly  perfect ;  parallel  with  c 
in  traces ;  c  longitudinally  striated. 

H.=l-5— 2.  G.=3-48,  Haidinger ;  3-4,  Breithaupt. 
Lustre  metallic-pearly  upon  the  faces  of  perfect 
cleavage  ;  elsewhere  resinous.  Streak  yellow,  com- 
monly  a  little  paler  than  the  color.  Color  several 
shades  of  lemon-yellow.  Subtransparent — subtranslucent. 
Thin  laminae  obtained  by  cleavage,  flexible,  but  not  elastic 


Sectile. 


It  contains  Sulphur 3908,  and  Arsenic  60*92.    It  bums  with  a  blue  flame  on  char- 
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coal  before  the  blowpipe,  and  emits  fnmes  of  sulphur  and  arscnic.  Dissolves  in  ni- 
tric,  moriatic,  and  sulphuric  acids. 

Obs.  Orpiment  occurs  in  small  ciystals  imbedded  in  clay,  near  Neusohl,  in  Lower 
Hungary.  It  usually  occurs  in  foliated  and  fibrous  masses,  and  in  this  form  is  fuund 
at  Kapnik  in  Transylvania,  at  Moldawa  in  the  Bannat,  and  at  Felsobanya  in  Upper 
Hungary,  where  it  exists  in  metaiiiferous  veins,  associaled  with  realgar  and  native 
arsenic. 

The  name  orpiment,  is  a  cormption  of  its  Latin  name  auripigmentum,  "paint  of 
gold"  which  was  so  called  in  allusion  to  its  color,  and  also  because  it  -was  supposed  to 
contain  gold. 

It  is  used  as  a  pigment. 


ORDER  XIL— THEIINEA. 


NATIVE  SULPHUR.    Sulphur  pyaiMiDAUS. 


PrUmatic  Sulphar,  Jlf.  and  J.    Native  Sulpbur.    Natürlicher  Schwefel.    Soufre,  IT.   Ociov. 

638*  PrimaTyfcrm:  a  rhombic  octahedron ; 
E  :  E  (adjacent  in  the  »ame  pyramid)  =106°  38^, 
and  84°  68^,  E  :  E  (adjacent  but  in  different  pyra- 
mids)  =143°  17'.  Secondary  form :  m  :  m= 
lOlo  59^  m  :  E=161o  39^,  E  :  a=132o  29',  e' :  e' 
(adjacent)  =127°  1',  p  :  e'=134o  53',  p  :  0=117° 
48^.  Cleavage  parallel  with  E  and  m  imperfect. 
Compound  crystals  :  composition  parallel  with 
with  p,  Imperfect  ori/stallizations :  imitative 
shapes  and  amorphous ;  composed  of  concentric 
coats  ;  massive  structure  granulär — particles 
small,  often  impalpable,  strongly  coherent. 

H.=l-6— 2-5.  G.=2072,  crystals  from  Spain. 
Lustre  resinous.  Streak  sulphur-yellow — ^yel- 
lowish-white.  Color  sulphur-yellow,  sometimes  reddish  or  green- 
ish.  Transparent — subtranslucent.  Practure  conchoidal,  more 
or  less  perfect.    Sectile. 


It  is  puie  sulphur,  but  is  often  contaminated  with  clay  or  bitumen.  It  bums  with 
a  bluish  flame  at  a  low  temjperature,  with  the  strong  odor  of  sulphurous  acid.  It  be- 
comes  rcsinously  electrified  by  friction.  It  is  insolable  in  water,  and  is  not  acted 
upon  by  the  acios. 

Obs.  Sulphur  is  one  of  the  dimorphous  substances,  since  its  crystalline  form  varies 
fundamentally  with  the  temperature  at  which  cr^stallization  takes  place.  Crystal- 
lized  from  fusion,  it  presents  obtuse  oblique  rhombic  prisms,  in  which  M :  M==90o  32^, 
and  P :  €  (plane  tniucating  the  obtuse  or  front  lateral  edge)  =95°  46'. 

The  great  repositories  of  sulphur  are  either  beds  of  gypsum  and  the  associate 
rocks,  or  the  regions  of  active  and  extinct  volcanoes.  In  the  Valley  of  Noto  and 
Mazzara  in  Sicily,  at  Conil  near  Cadiz  in  Spain,  and  Cracow  in  Poland,  it  occurs 
in  the  former  Situation.  Sicily,  and  the  neighboring  volcanic  isles,  the  Solfatara  near 
Naples.thc  volcanoes  of  the  Pacific  oceau,  &c.,  are  localities  of  the  latter  kind.  The 
crystals  from  Sicily  are  sometimes  two  or  three  mches  in  diameter.  It  is  also  depo- 
sited  from  hot  Springs  in  Iceland ;  and  in  Savoy,  Switzerland,  Hanover,  and  other 
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coantries,  is  met  wilh  in  certain  metallic  veins.  At  Radoboy,  near  Crapina  in  Croa- 
tia,  it  occurs  in  imbedded  spheroidal  masscs,  which  have  a  brownish  tinge,  owing  to 
the  presence  of  bitumen.  Stromeyer  dctected  selenium  in  a  dark  reddish  colored  sul- 
phur  of  the  Lipari  islands. 

The  sulphur  raines  of  Sicily,  the  crater  of  Volcano,  and  the  Solfatara,  near 
Naples,  afibrd  immense  quantilies  of  siilphar  for  commerce.  Previous  lo  becom- 
ing  an  articie  of  commerce,  it  is  purified  by  fusion  or  snblimation.  The  mann- 
facture  of  gmipowder,  of  sulplmric  acid,  casts,  cements,  and  varioas  pharmaceu- 
tical  preparations,  are  among  the  important  process^s  in  which  sulphur  is  re- 
quired. 


CLASS   III.     HYPOG^A. 


ORDER  L— PITTINEA. 


MELLITE.    Melub  pyramidalis. 

Pyramidal  Melicbron«  Resin,  Jir.  Mellilite.  HoneyBtone.  Meliate  of  Alumlna.  HoDlngtcalB,  •/ 
tk»  Otrmmn». 

639.  Primary  form:  a  squaxe  octahedron ;  A  :  A=118°  4'. 
Secondary  form :  similar  to  fig.  55,  PI.  I.,  also  with  the  terminal 
or  lateral  solid  angles  truncated.  Cleavage  very  indistinct,  paral- 
lel with  the  primary  faces.     Occurs  also  in  massive  nodules. 

H.=2 — 2*5.  G.=l*55 — 1-597.  Lustre  resinous,  inclinin£^  to 
vitreous.  Streak  white.  Color  honey-yellow,  often  reddish  or 
brownish.  Transparent  —  translucent.  Practure  conchoidal. 
Sectile. 

According  to  Klaproth  (Beitrage,  iii.  16)  and  WÖhler,  it  contains 

Alumina  16  14*5 

Mellic  Acid  46  41*4 

Water  38=100,  K.  44- 1=100,  W. 

In  the  flame  of  a  candle  it  whitens,  but  does  not  take  fire.  It  dissolves  in  nitric 
acid,  and  is  decomposed  by  boiling  in  water. 

Obs.  Astern  in  Tharingia,  is  the  only  known  locality  of  Mellite.  It  there  oc- 
curs in  a  bed  of  earthy-brown  coal,  and.  is  occasionally  accompanied  with  small 
crystals  of  sulphur. 


AMBER.    SucciNi}M  electrum. 

Yellow  Minern IRetiii,  «V.    Bcrn9lv\n.  of  the  German*.    Succin,  AT.    Succlnum.    HXurpov.    Avy- 
«ovpiov.     Lyncurion,  Demoatr. 

540.  Occurs  in  irregulär  masses,  destitute  of  cleavage. 

H.=2— 2-5.    G.=lü81.     />?/:f/re  resinous.    /S'/reaA- white.    Color 
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yellow,  sometimes  reddish,  brownish,  and  whitish.     Transparent 
— translucent. 

According  u>  Drapier  and  Ure,  it  contains 


Carbon 

80-59 

70-68 

Hydrogen 

731 

11-62 

Oxygen 

6  73=94-63,  D. 

7-77=90-07,  ü 

Drapier  also  detected  minute  portions  of  Urne,  alnmina,  and  silica.  It  hams  read' 
ily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black  shlning  car* 
bonaceous  residae.    It  becomes  electric  by  friction.    It  is  solable  in  alcohol. 

Obs.  Amber  occars  in  the  greatest  abundance  on  the  Prossian  coast,  in  a  bed  of 
bituminous  coal,  whence  it  is  washed  oat  by  the  waves  and  thrown  ashore.  It  is 
also  obtained  at  the  same  place  by  sinking  a  shaft  into  the  coal.  It  occurs  also 
along  the  whole  line  of  the  Baltic  coast,  at  Coorland,  Livonia,  Pomerania,  and  in 
Denmark ;  also  near  Catania  on  the  Sicilian  coast,  sometimes  very  peculiarly  tinged 
blue.  At  Hasen  Island,  in  Greenland,  it  also  occurs  in  brown  coal ;  also  near  Paris, 
in  clay,  and  in  China. 

It  has  been  oflen  foond  in  various  parts  of  the  green  sand  formation  of  the  United 
States,  either  loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Qay 
Head  or  Martha's  vineyard,  near  Trenton  in  New  Jersey,  at  Camden  in  Pennsyl- 
vania, and  at  Cape  Sable,  near  Magothy  river,  in  Maryland. 

The  vegetable  origin  of  amber  is  now  fullv  ascertained.  This  is  inferred,  both 
from  its  native  Situation  with  coal,  and  from  the  occurrence  of  insects  encased  in  it. 
Of  these  insects,  some  appear  eyidently  to  have  strnggled  after  being  entangled  in 
the  then  viscous  floid,  ana  occasionally  a  leg  or  wing  is  found  some  distance  from 
the  body,  which  had  been  detached  in  the  struggle  for  escane ;  frequently  also  a 
wing  or  leg  is  found  alone,  which  evidently  the  insect  had  broken  oS  in  its  partially 
successful  attempts  lo  release  itself. 

Amber  was  early  known  by  the  ancients,  and  called  ^Xurrpov,  electrumf  whence,  on 
account  of  its  electrical  susceptibilities,  we  have  derived  our  word  electricUy.  It 
was  called  by  some  Lvncuriom,  though  this  name  was  applied,  as  is  supposed,  also 
to  another  mineral  of  remarkable  electrical  properties ;  also  Succinum,  oecause  of 
its  supposed  vegetable  origin,  as  stated  by  Pliny,  "  quod  arboris  succumj  prisci  nostri 
credidere." 

Amber  is  eztensively  employed  for  omamental  purposes,  and  large  fine  specimens 
are  highly  valued.  In  the  Royal  Museum  at  Berlin,  there  is  a  mass  weighiiig  18 
pounds.  A  mass  has  lately  been  found  in  the  kingdom  of  Ava,  India,  which  is  nearly 
as  large  as  a  child's  head.  It  is  intersected  in  various  directions  by  veins  of  crys- 
tallized  carbonate  of  lime,  from  the  thickness  of  paper  to  one  twentieth  of  an  inch. 

It  is  employed  for  the  manufacture  of  a  vamisn,  and  for  obtaining  succinic  acid, 
which  it  afibrds  ät  a  low  temperature. 


SCHEERERITE.    Steatüs  acicularis. 
Prismaüc  Redoout  Niiphtbaliii«,  KtnUin. 

541.  Occurs  in  loosely  agg^gated  crystalline  ^ains  and  foliae ; 
also  in  minute  acicular  crystals,  deposited  in  smaU  cavities  in  coal. 

Soft.  0-65,  Macaire  Princep.  Lustre  pearljr,  or  resinous ; 
feebly  shining..  Color  whitish.  Easily  frangible.  Tasteless.  In- 
odorous.  Feel  not  greasy.  At  111°,  F.,  according  to  M.  Prinsep, 
it  meltS;  and  in  the  fused  State  resembles  a  fatty  oil,  and  Uke  it, 
penetrates  paper  ;  these  spots,  however,  may  be  removed  by  heat. 
On  cooling,  the  mineral  crystallizes  in  four  sided  acicular  crystals. 
Its  boiling  point  is  at  197^°  F. 

It  contains,  according  to  M.  Prinsep,  (Pogg.  Ann.  xv.  294,)  Caibon  73,  and  Hydro- 
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gen  34,  nearly,  which  is  almost  equivalent  to  one  atom  of  the  fonner  to  two  of  the 
lauer.  It  takes  fire  easily,  and  is  completely  consamed,  giving  out  much  smoke  and 
a  feebly  aromatic  odor. 

Obs.  It  was  found  by  Capt.  Scheerer,  in  the  year  18S3,  in  a  bed  of  brown  eoal. 
near  St.  Gallen,  in  Switzerland.  These  beds  are  from  two  to  three  feet  tliick,  and 
appear  to  beloncr  to  a  very  recent  formation. 

AUied  with  tEis  species  is,  probably,  the  substance  called  mineral  tallow,  er  Hat- 
chettinc.  It  is  described  as  white,  and  as  having  nearly  the  consistency  of  sprrma- 
ceti,  but  without  any  traces  of  crjrstallization.  It  is  tasteless,  has  a  resinoas  or  wazy 
lustre ;  fuses  at  1 18^  F.  and  boils  at  290°.  The  variety  Hatchettine  is  stated  by  Cooy- 
beare  to  melt  at  I70<>.  It  has  been  found  on  the  coast  of  Finland,  near  Inverary,  and 
Oban,  in  the  county  of  Argyle.  It  was  first  discovered  by  Conybeare  in  the  iron 
^Äone  of  Merthyr  Tydvil,  in  South  Wales. 


ri- 


RETINITE.    Bitumen  fragrans. 


Retinasphaltum. 

542.  Occurs  in  roundish  masses. 

H.=l — 2-5.  G.=l-135,  Hatchett.  Lustre  oflen  earthy  exter- 
nally,  but  slightly  resinoiis  in  the  fracture.  Colar  light  yellowish- 
brown,  sometimes  green,  yellow,  red,  or  striped.  Subtransparent 
— opaque.  Fracture  conchoidal.  Often  flexible  and  elastic,  when 
first  dug  up ;  but  it  loses  this  property  on  exposure. 

It  contains,  according  to  Hatchett  (Phil.  Trans.,  1804,  p.  404)  and  Bacholz, 
(Schweigger's  Jour.  i.  w3,) 

Vegetable  Rcsin  55  Resin  soluble  in  alcohol        91 

Bitumen  42  Resin  insoluble  in  alcohol      9»100,  B. 

Earthy  matter  3s=100,  H. 

It  takes  fire  in  a  candle,  bums  with  a  bright  flame,  and  emits  a  peculiar  fragrant 
odor.    It  is  soluble  in  alcohol,  excepting  an  unctuous  residue. 

Obs.  This  species  was  first  observed  near  Devonshire  by  Dr.  Milles,  accompany- 
ing  Bovey  coal.  It  has  since  been  met  with  near  Heiboa,  in  the  county  of  Maosfield, 
at  Wolchow,  in  Moravia,  and  near  Halle,  in  brown  coal.  The  purer  specimens 
often  consist  of  alternating  layers.  The  variety  from  Bovey  Tracey  lias  a  dry  earthy 
texture,  wbile  that  from  Wolchow  is  hard  and  resinous. 


MINERAL  CAOÜTCHOÜC.    Bitumen  plexile. 

543.  Occurs  in  soft  flexible  masses. 

G.=0-9053 — 1-233,  the  üerbyshire  variety.  Lustre  resinous. 
Color  blackish-brown,  of  various  shades.  Subtranslucent ;  some- 
times presents  a  brilliant  dark  orange-red  color  by  transmitted  light. 
Fracture  conchoidal. 

According  to  M.  Henr>',  junior,  (Ann.  des  Mines,  xii.  2C9,)  it  contains 

English  variety. 

Carbon  5225  59  26 

Hydros^en  746  489 

Nitrogen  0  15  010 

Oxygen  40  11=-99  97.  36-75=100. 

It  takes  fire  readilv,  and  bums  with  a  lively  yellow  flamc,  giving  out  a  bituminous 
odor. 
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Obs.  This  species  was  first  observed  in  Derbyshire,  in  the  forsakcn  lead  mine  of 
Odin,  by  Dr.  Lister,  in  1673,  who  called  it  a  subterranean  fungus,  and  was  uncertain 
whether  it  belonged  to  the  vegetable  or  minexal  kingdom.  In  1816  it  was  accurately 
described  bjr  Hatcbett,  in  the  Linnaean  Transactions,  iv.  146.  It  has  since  been  found 
in  a  coal  mme  at  Montrelais,  at  ihe  depth  of  230  feet ;  and,  accordinjj  to  Hausmann, 
(Handbuch,  iii.  273,)  it  occurs  at  Neulchatel,  and  in  the  island  of  Zanle.  It  has  also 
been  met  with  in  bitominoas  limestone  at  Woodbury,  Conu. 


BITUMEN.    Bitumen  communis. 

Black  Mineral  Resin,  M.  and  J.  Mineral  Oil.  Naphtba,  Petroleum,  Mineral  Pttcli.  Aaphaltum. 
Bergpech,  Bergtbeer,  Heau.    AspbaJt,  L.    Bitume,  U. 

544.  Occurs  both  solid  and  fluid,  and  is  possessed  of  no  regulär 
form. 

H.=0 — 2.  G.=0-8 — 1-2.  Lustre  resinoiis.  Streak  commonly 
similar  to  the  color.  Color  black,  brown,  and  reddish  ;  fluid  varie- 
ties  nearly  colorless  and  transparent.  Fracture  ©f  solid  varieties 
perfectly  conchoidal,  and  very  brilliant.  Sectiie.  Odor  bitumi- 
nous. 

Naphtha  (the  fluid  variety)  contains,  according  to  Thomson, 

Carbon  82-2 

Hydrogen  14-8=97. 

Inflames  readil^,  and  burns  with  much  smoke. 

Obs.  The  solid  varieties  of  this  species  have  been  termed  mineral  pitck,  or  rw- 
phaUum  ;  the  fluid,  mineral  oil.  The  earthy  and  slaggy  mineral  pitch  are  two  varie- 
ties of  solid  bitumen ;  the  Ibrmer  is  distinguished  from  the  latter  b^  its  less  conchoidal 
fracture.  Petroleum  is  a  fluid  bitumen,  which  oozes  from  certam  rocks  of  the  coal 
formation,  and  becomes  solid  on  exposure.  s  Napktha  is  a  limpid  or  yellowish  fluid : 
but  when  exposed  to  the  air  it  deepens  in  color,  and  increases  in  consistency,  tili 
gradually  it  assumes  the  characters  and  appearance  of  petroleum.  Naphtha  may 
again  be  obtained  from  petroleum  by  heat. 

Ozokerite^  a  variety  of  black  bitumen  lately  discovered  by  Meyer,  and  named  by 
Glocker,  occurs  in  a  sandstone  in  Moldavia,  near  Slanik,  in  the  neighborhood  of  coal 
and  rock  salt;  also  under  similar  circumstanc&s  near  Vienna.  Ii  is  found  in  irregu- 
lär translucent  masses  of  a  large  size,  preseuting  a  leek-green  color  by  reflexion,  but 
brown,  or  brownish-yellow,  in  smali  pieces,  by  transmitted  light.  It  contains  Carbon 
85*204,  and  Hydrogen  13*787,  or  one  atom  of  hydrogen  to  one  of  carbon,  and  thos 
resembles  in  composition  the  naphtha  of  Persia. 

Asphaltum  is  met  with  abundantly  on  the  shores  of  the  Dead  Sea ;  at  the  pitch  lake 
of  Trinidad,  where  it  is  much  mixed  with  sand ;  in  reniform  stalactitic  masses  at 
Matlock,  in  Derbvshire;  in  granite,  with  quartz  and  fluor,  at  Poldice,  in  Com  wall; 
in  cavities  of  Chalcedony  and  calc  spar,  in  Russla,  and  other  places.  Naphtha  issues 
from  the  earth  in  large  quantities  in  Persia  and  the  Birman  empire.  At  Ragoon 
there  are  upwards  of  500  naphtha  wells,  which  afibrd  annually4 12,000 hhds. 

Petroleum  is  met  with  in  many  parts  of  the  United  States.  Kenhawa  in  Virginia, 
Scotsville,  Ken.,  Duck  Creek  in  Munroe  Co.,  Ohio,  Liverpool,  Ohio,  are  among  its 
localities  In  New  York  it  is  found  floating  on  the  surface  of  Seneca  lake,  and  is 
hence  called  Genesee  or  Seneca  oil. 

Naphtha  aflbrds  both  fuel  and  lights  to  the  inhabitants  of  Badku,  on  the  Caspian. 
It  is  also  employed  in  Persia,  and  the  Birman  empire,  as  a  lotion  in  cutaneous  erup- 
tions,  and  as  an  embrocation  in  bruises  and  rheumatic  aflections.  It  is  employed  for 
various  purposes  in  the  arts ;  particularly  in  the  manufacture  of  varnish,  and  as  a 
Substitute  for  oil  in  the  formation  of  oil  paint,  it  being  preferred  on  account  of  its 
rapid  evaporation  and  drying. 

Bitumen,  in  all  its  varieties,  was  well  known  to  the  anciehts.  It  is  reported  to 
have  been  employed  in  the  construction  of  the  walls  of  Babylon,  and  at  Agrigentum 
it  was  bumt  in  lamps,  and  called  Sicilian  oil.  The  Egjrptians  also  made  use  of  it  in 
embalming. 
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ORDER  IL— ANTHRACINEA. 


BITUMINOÜS  GOAL.    Anthrax  bitüminosus. 

BitumlnouB  Mineral  Goal,  M.  Common  Goal.  Brown  Goal.  Black  Goal.  Cberry  Goal.  Splint 
Goal.  Gannel  Goal.  Jet.  Ligoite.  Braunkohle.  Pechkohle.  Blätterkoble.  BitamlnoM«  Holz. 
Uouille,  Jayet,  H. 

545.  Presents  no  regulär  form  or  structure. 

H.=l — 2-5.  G.=l-2 — 1-5.  Zit^Ä/re  more  or  less  resinous.  Streak 
and  Color  black,  or  brown  ;  oflen  grayish,  when  impure.  Opaque. 
Fracture  conchoidal — uneven.     Brittle,  or  sectile. 

This  species  comprehends  several  varieties. 

PUch^  or  caking  coal,  when  heated,  at  first  breaks  into  numerous  smaU  pieces, 
which,  on  raising  the  heat,  uniie  in  a  solid  inass.  Iis  color  is  velvet-black,  or  gnyr- 
jsh-black.  Specific  graviiy  1-269.  It  takes  fire  readily,  and  burns  with  a  lively  yel- 
low  flame,  but  requires  fVeqaent  siirring  to  prevent  its  caking,  which  prevents  the 
ingress  of  air  for  combustion.  The  prlncipal  beds  at  Newcastle  afibrd  this  kind  of 
coal.  It  contains,  according  to  Thomson,  (abstracting  the  earthy  matter,)  Carbon 
24*75,  Hydrogen  1*375,  Nitrogen  5*25,  and  Oxygen  1*5. 

Cfurrry  coal  has  much  the  appearance  of  caking  coal,  but  is  devoid  of  the  property 
of  soilcning  and  caking,  when  heated.  It  is  very  frangible,  and  hencc  in  mining'  il, 
there  is  considcrable  waste.  Near  Birmingham,  the  loss  in  mining,  including  the 
pillars,  amounts  to  two  thirds  of  the  whole.  G.=l*265.  It  burns  more  rapidly  than 
caking  coal,  with  a  clear  yellow  flame.  The  combustible  part  contains,  according  to 
Thomson,  Carbon  25*5,  Hydrogen  4*25,  Nitrogen  3*5,  Oxygen  1.  It  leaves  about 
10  per  Cent,  of  ashes.  It  occurs  at  the  Glasgow  coal  beds,  änd  received  its  name 
from  its  lustre  and  beauty. 

The  Splint  coal  from  the  samc  region,  is  much  barder  than  ihe  cherry  coal,  and  is 
bence  sometimes  called  hard  coal.  It  contains,  besides  9*5  per  cent.  of  earthy  matter, 
Carbon  21,  Hydrogen  175,  Nitrogen  175,  Oxygen  3*5. 

Cannel  coal  has  a  dark  grayish  black  or  brownish-black  color,  a  large  conchoidal 
fracture.  and  receives  a  göod  polish.  It  takes  fire  leadily,  and  bums  without  melt- 
ing,  with  a  clear  yellow  flame.  On  this  account  it  has  been  used  as  a  Substitute  for 
candles,  and  hence  received  its  namc.  This  coal  contains,  on  an  average,  about  11 
per  cent.  of  earthy  matter.  The  combustible  part,  according  to  Thomson,  consists 
of  Carbon  8  25,  Hydrogen  2*75,  Nitrogen  175.  It  abounds  at  Lesmahago,  about 
twenty  miles  from  Glasgow,  also  in  different  parts  of  Ayrshire,  where  it  is  made  into 
inkstands,  snuff-boxes,  and  other  similar  ariicles.  Jet  is  a  variety  of  cannel  coal,  but 
is  blacker,  and  has  a  more  brilliant  lustre.  It  occurs  in  detached  pieces  in  clay, 
on  the  coasl  ncar  Whitby,  in  Yorkshire,  and  at  Ballard  Point,  and  elsewhere.  It  is 
the  OagaUs  of  Dioscorides  and  Pliny,  a  narae  derived  from  the  river  Gagas,  in 
Syria,  near  the  mouth  of  which  it  was  found. 

Wood  coal,  or  lignitt^  occurs  in  the  newest  formations,  and  has  all  the  structure 
and  appearance  of  carbonized  wood. 
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The  Newcastle  coal  mines  are  stated  to  employ  sixty  thousand  men.  The  princi- 
pal  coal  mines  of  France  are  ihose  of  St.  Eiienne,  Mons,  Charleroi,  and  Liege.  Ger- 
many  is  not  rieh  in  coal  mines.  The  only  deposits  in  Sweden  occur  at  Höganes, 
near  Helsinborg  in  Scania.  Norway,  Denmark,  and  Ru^ia,  seem  to  be  entlrely  des- 
tilute  of  coal  beds.  Some  trifling  quantities  are  found  in  the  Appennines,  in  Italy. 
In  Spain,  coal  occurs  in  Andalusia,  Arragon,  Elstremadura,  Catalonia,  Castile,  and 
ihe  Asturias,  but  in  quantities  of  liitle  importance.  The  only  coal  bed  in  Portugal 
which  is  worked,  is  situated  in  the  province  of  Beira.  Coal  is  also  abundant  in 
China  and  Japan,  in  the  island  of  Madagascar,  in  Africa,  and  New  Holland.  But 
nowhere  are  its  deposits  more  extensive  and  numerous  than  in  the  United  States.  It 
occurs  extensively  throughout  the  middle  and  westem  states. 

ANTHRACITE.    Anthrax  lapideüs. 

Non'bitumlnoai  Mineral  Coal,  M.   Glance  Goal.    Mineral  Carbon.    Blind  Coal.    Columnar  Coal. 
Kilkcnny  Coal.  Stangenkohle.  Glanxkoble,  W.  Anthrazit,  Hans.   Kohlenblende,  L.  Anthraclt«,  H, 

646.  It  presents  no  regulär  structure. 

H.=2— 2-5.  G.=l-3— 1-6;  1-52— 1-55,  Pennsylvania  coal;  1-76, 
Rhode  Island  coal.  Lustre  submetallic.  Streak  and  Col(yr  iron- 
black,  sometimes  grayish-black  ;  often  beautifuUy  iridescent. 
Opaque.     Fracture  conchoidal. 

It  consists  of  nearly  pure  carbon. 

The  following  composiiion  of  specimens  from  Lehigh,  Penn.,  and  from  Rhode 
Island,  were  obtained  oy  Vanuxem,  (Journal  of  the  Acad.  Nat,  Sc.  of  Philad.,  v.  17:) 


Penntylvai 

nia. 

Rhode  Island. 

Carbon                                    90-1 

9003 

77-70 

Water                                       66 

4-90 

670 

Silica                                          1-2 

214 

8-50 

Alumina                                    M 

trace 

Oxyd  of  Iron  and  Mang.          0-3= 

=99-2. 

250=9957. 

710=100 

It  bums  wiih  very  little  flame,  and  no  smoke  or  bituminous  odor. 

Obs.  Anthracite  occurs  principally  in  secondary  rocks  j  but  has  been  occasion« 
ally  observed  in  more  ancient  strata. 

It  occurs  at  Kongsberg  in  Norway ;  in  the  trap  of  the  Calton  Hill,  Edinburgh  j  at 
Kilkenny  in  Ireland,  and  in  several  parls  of  Wales,  where  it  is  called  Welsh  <mlin. 

Extensive  deposits  of  anthracite  occur  in  Luzerne  Co.,  Penn,,  in  the  anthracite  re- 
gion,  as  it  is  called,  of  the  Susquehannah.  Its  length  is  between  sixty  and  seventy 
miles,  and  breadth  five  miles,  and  it  forms  a  kind  of  basin,  through  wnich  pass  the 
Susquehannah  ri  ver  and  Lackawanna  creek.  The  coal  occurs  throughout  this  reeion, 
cropping  out  of  the  hüls  and  appearing  on  their  sides,  and  the  beds  being  nearly  hori- 
zontal, they  are  worked  without  much  downward  excavation.  The  layers  of  pure 
coal  are  sometimes  twenty  or  twenty  five  feet  ihick,  and  the  excavations  appear  like  im- 
mense caverns,  whose  roofs  are  supported  by  enormous  columns  of  coal,  and  "  into 
which  a  coach  and  six  might  be  driven  and  lumed  again  wiih  ease."  For  a  partlcu- 
lar  account  of  ihese  magnificent  deposits,  reference  may  be  made  to  a  valuaDle  artl- 
cle  'on  this  subject,  by  Prof.  Silliman,  vol.  xviii.  p.  308,  of  the  Amer.  Jour.  of  Sc. 
The  adjoining  counties  of  Schuylkill  and  Lehigh,  also  abound  in  this  variety  of  coal. 
A  variety  is  found  also  at  Portsmoutb,  Rhode  Island,  and  at  Worcester  and  Mans- 
field,  Mass. 

Anthracite  is  now  very  generally  employed  as  fuel,  in  the  eastern  and  northem 
parts  of  the  United  States. 

GRAPHITE.    Plümbago  scriptoria. 
Rtiomboidal  Graphite,  J.    Black  Lead.    Plumbafo.    Carburet  of  Iron. 

547.  Primary  form  :  a  rhombohedron.    Secondary  form :  flat 
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six  sided  tables,  having  their  basal  planes  striated  parallel  to  the 
alternate  edges.  Cleavage  parallel  with  the  base  of  the  prism 
perfect.     Commonly  in  imbedded,  foliated,  or  granulär  masses. 

H.=l— 2.  G.=20891.  Lustre  metallic.  Streak  black  and 
shining.  Color  iron-black — dark  steel-gray.  Opaque.  Sectile  ; 
soils  paper.     Thin  laminae  flexible.     Feel  greasy. 

It  is  composcd  of  carbon  and  a  variable  quantity  of  iron,  which,  according  lo 
Thomson,  is  mechanically  mixed  with  the  carbon.  The  followingare  a  few  of  the 
analyses : — 

Pchecle.  BerthoIIct.  Vauquelin.  Saussurc.                            Vanuxem. 

Carbon         81  000                  92                 96                                944 

Iron              10  91                    8                   4        Oxyd  of  Iron     1*4 

Oxygen          9=100.  — =^91        —=100.        —=100           Silica     2-6=98'4. 

At  a  high  temperature  it  bums  without  flame  or  smoke,  and  leaves  a  portion  of 
red  oxyd  of  iron.  It  is  infusible  before  the  blowpipe  both  alone  and  with  reagents. 
It  is  also  unaffected  by  acids. 

Obs.  Graphite  occurs  in  beds  and  imbedded  masses  in  granite,  gneiss,  mica  slate, 
primitive  limestone,  and  gray-wacke,  and  is  oflen  connected  with  deposits  of  coal. 
It  is  also  met  with  in  greenslone. 

A  remarkably  hne  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in 
nests  in  a  greenslone  rock,  which  constitutes  a  bed  in  clay  slate.  In  Glenstrathfar- 
rar,  in  Invernesshire,  it  fonns  nests  in  gneiss,  and  is  associated  with  gamet.  At 
Arendal,  in  Norway,  it  is  found  in  quartz.  At  Craignan,  in  Ayrshire,  it  occurs  in 
coal  beds,  and  is  situated  in  a  layer  of  coal  between  two  layers  of  greenstone.  It  is 
mixed  with  anthracite,  and  fonns  a  bed  from  three  to  six  feet  thick. 

Foliated  masses  of  graphite  occur  near  Ticonderoga  on  Lake  Gteorge,  upon  Rog- 
er*s  Rock,  associated  with  pyroxene  and  sphene.  Near  Amity,  Orange  Co.,  N.  Y.,  it 
is  met  with  in  white  limestone,  accompanying  spinel,  Brucite,  homblende,  &c. ;  also 
in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro,  associated  with  tabular  spar,  py- 
roxene, and  scapolite ;  and  one  and  a  half  miles  from  this  locality,  it  occurs  in  abund- 
ance  in  sieniie,  at  Mansell's  black  lead  mine.  Compact  graphite  is  disseminaied  in 
large  masses  forming  veins  in  gneiss,  at  Sturbridge,  Mass. ;  at  Greenville,  L.  C,  as- 
sociated with  sphene  and  tabular  spar,  in  primitive  limestone ;  at  Rossie,  St.  Law- 
rence Co.,  N.  Y.,  with  iron  ore,  ana  in  «leiss. 

Graphite  is  extenjdvely  employed  in  tne  manufacture  of  pencils.  For  this  purpose 
it  shuuld  be  perfectly  pure,  and  also  of  a  granulär  structure.  In  the  manufacture  of 
lead  pencils,  it  is  sawn  into  thin  slices  and  inserted  into  grooved  semicylindrical 
pieces  of  wood,  which  are  afterwards  united  by  glue.  The  powder  formed  in  the 
procej?s  of  sawing  is  mingled  with  sulphur  and  gum,  and  employed  in  the  manufac- 
ture of  an  inferior  pencil.  It  is  also  a  good  material  for  crucibles,  on  account  of  its 
extreme  infusibility.  Varieties  which  are  too  impure  for  pencils,  are  well  adapted 
for  the  manufacture  of  these  articles.  It  is  also  used  in  polishing  cast  iron  grates, 
stoves,  &c.,  and  for  diminishing  friction  in  heavy  machinerv. 

The  name  bla/:k  lead,  oflen  applied  to  this  species,  is  entirely  inappropriate,  as  it 
does  not  contain  the  least  parlicle  of  lead. 

The  name  of  this  .species,  graphite,  is  derived  from  ypa^w,  /  tüHUj  in  allusion  to 
its  extensive  use  as  a  material  for  writing,  arising  from  its  property  of  leaving  a 
trace  on  paper. 

Graphite  does  not  correctly  belong  to  the  class  Hypogsea.  It  is,  however,  here  ap- 
pended  on  accouni  of  iL«?  close  alliance  to  coal. 


SUPPLEMENT. 


ALUMOCALCITE. 

Leonhard. 

448.  Massive. 

Q.=r2-174.  Streak  and  Color  milk- white,  inclining  to  blue.  FVacture  couchoidal ; 
small  fragments  may  be  rubbed  to  powder  between  the  fingers.  Adheres  strongly  lo 
the  moistened  lip. 

According  to  Kersten,  it  contains  Silica  86*6,  Ldme  6*25,  Alumina  2*23,  Water 
4=9908.  It  yields  water  in  the  glass  tube.  Ezposed  to  heat  iu  the  platinum  forceps, 
it  becomes  opaque  and  gray  colored.  With  borax  it  fonns  a  colorless  glass,  and  in 
Salt  of  phospnorus  it  is  soluble  with  the  exception  of  a  skeleton  of  silica. 

Obs.  Occurs  in  the  clefts  of  ironstone  veins  at  Eybenstock,  in  the  Erzgebirge. 
Breilhaupt  separated  it  from  opal,  with  which  it  had  l>een  united,  and  to  him  we  are 
indebted  for  tne  above  description. 


ANHYDROUS  SCOLECITE. 

JVW-deiwi:iÄM,  Bidrag,  p.  67. 

449.  Occurs  in  crystals;  but  their  form  was  not  mentioned  by  Nordenskiöld.  One 
cleavage  distinct. 

H.==6.    Lustre  vitreous.     Color  white.    Translucent.    If^acUire  small  conchoidal. 

It  contains,  according  to  Nordenskiöld,  Silica  54' 13,  Alumina  29*23,  Lime  15*46, 
Water  1*07=99*89.  Before  the  blowpipe  its  comportment  is  similar  to  that  of  scole- 
cite,  ezcejpt  that  more  heat  is  requirea  to  fuse  it  into  a  glass  with  soda. 

Ob8.  occurs  in  the  large  masses  of  scapolite  at  Ersby,  in  Finland.  It  was  taken 
for  scapolite,  tili  its  true  nature  was  determined  by  NuruenskiÖld. 


BEUDANTITE. 

Lecpt  Ann.  of  Phil.  Sd  wr.  XI.  IOC. 

450.  Primary  form :  an  obtuse  rhombohedron ;  R:R=92o30'.  Secondary  form: 
the  primary  with  the  vertical  angles  truncated,  fig.  13,  PI.  II.  Cleavage  parallel 
with  a. 

H.=4 — 4*5.  Düstre  resinous.  fftreak  greenish-gray.  Color  black.  Translucent 
in  thin  fragments,  and  deep  brown  by  transmitted  liffht. 

Wollaston  detected  in  it  only  the  oxyds  of  lead  ana  iron. 

Obs.  It  was  found  at  Horhausen  in  the  district  of  Nassau,  on  the  Rhlne,  and 
named  by  Levy,  in  honor  of  F.  S.  Beudant. 
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BLACK  COPPER. 

,    Black  Oxyd  of  Copper,  Tl.    Copper  Black,  y.    Black  Copper,  P.    Kupferachwarz,  IT. 

451.  Disseminated,  or  coating  other  copper  ores,  in  shining  botryoidal  concretions, 
or  duU  friable  maFses.    Color  black  or  broik'ni&h-black.    FriÄle,  and  soils  Ihe  fingers. 

Befo^e  the  blowpipe  it  is  infusible.    Wilh  borax  it  afibrds  a  greenish  slag. 

Ob8.  It  occurs  in  most  of  the  Cornish  mines,  particularly  at  the  Carravat  and 
Zincroft  mines,  accompanying  copper  pyrites,  vitreous  copper,  and  other  ores  of  that 
some  metal,  and  probably  results  from  the  decomposition  of  some  of  them. 


BOLTONITE. 

452.  Occurs  massive ;  structure  coarsely  granulär.  CZeara^«  pretty  distinct  in  one 
direction ;  in  two  oihers  oblique  to  the  first  indistinct,  but  indicating  an  oblique  rhom- 
boidal prism  as  the  primary  lorm. 

H.=5— 6.  G.=a-8— 2-9.  X^ititfT  vitreous.  Sireak  w\ii\e.  öl<>r  bluish-gray,  yc  1- 
lowish-gray,  wax-yellow,  yellowish-white.  The  darker  colors  tum  yellow  on  ezpo- 
sure.     Transparent — translucent.     Practure  uneven. 

Before  the  olowpipe,  per  «,  it  is  bleached  and  rendered  transparent,  but  is  infusible. 
With  borax  it  forms  a  transparent  glass. 

Obs.  Boltoniie  is  dissemmated  through  the  white  limestone  at  Bolton,  Mass.,  and 
has  also  been  observed  in  the  neighboring  quarries  of  Boxborough  and  Littleton. 


CHLOROPH-filTE. 

MaceuUocht  Western  lalet,  I.  504. 

453.  Massive,  in  small  grains  from  the  size  of  a  radish-seed  to  that  of  a  pea ;  some- 
times  hollow.  Transparent,  and  of  a  pistachio-green  color ;  soon  becomes  brown 
and  black  and  opaque,  like  steatite,  on  exposure  lo  the  air.  Brittle.  Practure  con- 
choidal  or  earthy. 

It  consists  principally  of  Silica  and  Iron,  with  a  little  Alumina.  It  undergoes 
scarcely  any  change  under  the  blowpipe. 

Obs.  This  substance  was  found  by  Macculloch,  imbedded  in  basalt  or  amygda- 
loid,  at  Scuirmore  Cliff,  in  the  Island  of  Rum,  and  in  Fifeshire.  It  has  lately  been 
observed  in  a  basaltic  dyke,  near  the  Coquet  water  in  Northumberland.  By  isome 
mineralogists  it  is  considered  a  variety  of  Serpentine,  and  by  others,  decomposed 
olivine. 

DAVIDSONITE. 

454.  Primary  form :  an  oblique  rhombic  prism  ;  M  :  M=94o,  P  :  M  about  lOO^ ; 
the  planes  were  too  rough  for  accurate  measurement.     Cleavage  parallel  to  M. 

H.=6  5.    G.=2-3629.     CoZ/?r  greenish-yellow.     Translucent.     Brittle. 

It  contains  Silica 6659,  Alumina  3212,  Water  I-30=10001.  Infusible, per  se,  be- 
fore the  blowpipe.  With  soda  it  fuses  imperfeclly  into  a  white  enamel.  With  borax 
it  aflfords  a  transparent  colorless  glass,  having  a  silica  skeleton  in  its  centre. 

Obs.  This  species  was  discovered  by  Dr.  Davidson,  of  Aberdeen,  in  the  gran- 
iie  quarry  of  Rubislaw,  near  Aberdeen,  wherc  it  constituted  a  detached  mass  in 
granite. 

ERLAMITE. 

Scbweigger'i  Jouni.  of  Cbem.  Vn.  76.    Erlan,  L. 

455.  Massive ;  compact,  or  in  small  and  fine  granulär  distinct  concretions.  Slruc- 
iure  distinctly  crystalline,  but  no  regulär  cleavage  has  been  observed. 
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H.=5.  G.=3 — 31.  Lustre  feebly  shining  or  dull.  Streak  white,  shining  with 
a  resinous  lustre.  Color  light  greenish-gray.  Fracture  sometimes  foliated  ;  ofVen 
splintery. 

It  contains,  accordjng  to  Gmelin,  Silica  53* IG,  Alumina  1403,  Lime  1439,  Soda 
261,  Magnesia  5-43,  Oxyd  of  Iron  7*  14,  Oxyd  of  Manganese  0*64.  It  fuses  readily 
in  the  blowpipe  flame  into  a  siightly  colored  transparent  globule;  with  boraz  it 
ibrms  a  clear  greenish  glass. 

Obs.  Erlamite  was  oLscovered  by  Breithanpt,  in  the  Saxon  Erzgebirge,  forming 
a  part  of  the  oldest  gneiss  formation.  It  is  stated  to  resemble  Gehlenite,  but  by  some 
is  considered  a  mechanical  mizture. 


FÜLLERS'  EARTH. 

456.  Massive;  impalpably  granulär. 

H.=el.  G.=l-81 — 2-5.  Dull.  Color  gray,  white,  greenish-sray,  opaque,  or  feebly 
subtranslucent.  Fracture  uneven  or  earthv.  Feel  soapy.  Adberes  very  siightly  to 
the  tongue.    Falls  to  pieces  in  water,  and  forms  a  paste  which  Ls  not  plastic. 

It  posisesses  the  peculiar  property  of  absorbing  oleaginous  and  greasy  matter,  aud 
hence  is  used  in  cleaning  woollen  cloth. 

It  probably  varies  much  in  its  composition.  Dr.  Thomson  gives  the  following  as 
the  constituents  of  one  of  its  varieties,  which  had  a  specific  graviiy  of  4*448 :  Water 
24-95,  Silica  4400,  Alumina  2306,  Lime  408,  Magnesia  2,  Protoxyd  of  Iron  2= 
10009.  Another  mineral,  from  Magdalen  Island,  in  the  Golf  of  St.  Lawrence,  has 
bcen  analyzed  by  Dr.  Thomson,  (Min.  i.  247,)  possessing  analogotis  properiies ; 
opaque ;  may  be  scratched  by  the  nail ;  texture  earthy ;  dull ;  specific  gravity  2*517. 
Its  composition  was  found  to  be  as  follows :  Silica  47*65,  Peroxyd  of  Iron  20*50,  Alu- 
mina 17-70,  Lime  2*20,  Water  1105=9910.  In  England  it  occurs  at  Nutfield  in 
Surrey,  and  in  other  places. 


HUMBOLDTILITE. 

457.  Primary  form :  a  right  Square  prism.  Secondary  form ;  the  primary  with 
the  lateral  edges  truncated  or  beveled. 

Hard  enough  to  Scratch  glass.  G.=3'104.  Lustre  YiXrtOMs.  Co/^  brown  ;  siightly 
yellowish,  or  greenish-yellow.  Translucent,  and  in  thin  laminse  transparent.  FVac- 
Iure  conchoidal. 

It  contains,  according  to  Monticelli  and  Covelli,  Silica  54"  16,  Lime  31  67,  Magne- 
sia 8*83,  Alumina  0*50,  Peroxyd  of  Iron  2=97- 16.  It  fuses  before  the  blowpipe  with 
efi*enresccnce,  but  without  forming  a  globule.  With  borax  it  fuses  into  a  transpa- 
rent glass.  With  salt  of  phosphorus  or  soda,  it  fuses  with  extreme  difficulty  into  a 
brown  opaque  enamel.    Pulverized,  and  treated  with  nitric  acid,  it  gelatinizes. 

Oaa.  It  occurs  at  Yesuvius,  in  lava,  and  was  described  and  named  by  Monticelli 
and  Covelli. 


'  HYDROÜS  ANTHOPHYLLITE. 

458.  Structure  columnar ;  divergiiig,  scopiform ;  fibres  separable,  brittle,  inelastic. 

H.— 2*5.  G.=2-911.  Lustre  silky.  Colar  greenish-yellow.  Opaque.  Sectile. 
I^l  soft. 

Thomson  obtained  for  its  constituents,  Silica  5498,  Magnesia  13*376,  Peroxyd  of 
Iron  9-632,  Protoxyd  of  Manganese  12,  Potash  6*804,  Alumina  1560,  Water  11448 
=99*200. 

Obs.  This  mineral  was  received  by  Dr.  Thomson  from  Dr.  Torrey,  of  New 
York,  and  described  by  him  as  above. 
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KNEBELITE. 

459.  Massive.    Surface  ODeven  and  cellular. 

Hard.  G.=3-71.  Lustre  glistening.  Color  gray,  SDotted  dlrly-white,  red,  brown, 
aud  green.    Opaque.    /Var/vre  subconchoidal.    Brittie. 

It  contains,  according  to  Dobereiner,  Silica  33*5,  Protoxyd  of  Iron  3S,  Protozyd 
of  Man^nefc  35.  It  is  not  altered,  per  je,  by  the  blowpipe.  With  borax  it  foaes 
readily  into  a  dark-olivc  green  pearl. 

Obs.  This  mineral  was  received  by  Döbereiner  from  Major  Von  Knebel,  aAer 
whom  it  in  named.    Its  locality  is  unknown. 


MONAZITE. 

Breitkauptt  pp.  S39  and  330.     Uenfite,  Brooke,  Ann.  PbtI.  9d  Mr.  x.  187. 

460.  Primary  form :  an  oblique  rhombic  prism ;  M ;  M=95o  SO',  P  :  M^^IOO^,  as 
measured  by  Brooke. 

H.=6.  G.=4'88— 4-9!ß.  Lustre  vitreous,  weak.  Streak  reddish-white.  Colsr 
brown,  or  smoky-red, 

In  a  white  heat,  before  the  blowpipe,  iLs  edges  are  rounded,  and  the  color  becomes 
greenish-yellow.  On  charcoal,  witn  carbonate  of  soda  and  borax,  it  fuses  easily 
with  effervescence  in  the  reducing  flame  into  a  dark-yellow  bead,  which  becomes  of 
a  light-yellow  on  cooling,  and  by  flaming  is  rendered  opaque.  With  salt  of  phos- 
phorus  in  the  oxydating^  flame,  it  fuses  readily  into  a  bead,  which  is  yellow  while 
not,  but  on  cooling  becomes  yellowish-green  and  mnddy.  From  the  above  reactions 
it  is  evident  that  monazite  contains  uranium,  combined  with  some  earth. 

Obs.  This  mineral  was  bronght  by  Fiedler  from  the  Uralian  mountains.  Il  oe- 
curs  near  Slatoust,  associated  with  flesh-rcd  fcldspar,  imbedded  in  an  extensive  bed 
of  granite. 


PELOKONITE. 

Riehtfr,  PoggcndorPA  Annalen,  XXI.  590. 

461.  Has  not  been  observed  in  crystals. 

H.==3.  G.=j2ö67.  Lustre  vitreous,  weak.  Streak  liver-brown.  Color  blackiali- 
bluc.    Opaque.    F^aeture  conchoidal. 

Contains  Phosphoric  Acid,  with  the  Oxyds  of  Iron  and  Manganese,  and  some  Cop- 
per.  It  dissolves  easily  in  muriatic  acid,  less  easily  in  nitric  acid.  The  mnriatlc 
acid  Solution  has  a  pistachio-green  color. 

Obs.  Occurs  in  Chili,  associated  wiih  malachite  and  chr}'socolla.  Its  name  is  de- 
rived  from  wXoc,  brown^  KO¥it,  pnwd^r^  in  allusion  to  the  color  of  the  streak,  by  which 
charactcr  it  is  distinguished  from  cupreous  manganese. 


PIMELITE. 

462.  Massive ;  earthy. 

H.  undcr  3.  Dull.  Color  apple-green ;  yellowish.  Opaque.  Soft  and  greasy  to 
the  touch.     Fracture  earthy. 

Il  contains,  according  toKlaprolh,  Oxyd  of  Nickel  1562,  Silica  3500,  Alumina 
5- 10,  Waler  3793,  Magnesia  2 25,  Lime  0 40=96  30.  Before  the  blowpipe  it  does 
not  fuse,  but  assumes  a  scoriaceous  appearance  on  the  ed^es,  and  becomes  dark-gray. 
With  borax  it  yieldii  a  violei-colored  globule,  in  which  ihc  nickel  is  reduced. 

Obs.  Accompanies  chrj'soprase  at  Koscnutz  and  Glassendorf,  in  Silesia,  and  in 
New  Fane,  Vermont. 
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PYROPHYLUTE. 

563.  Amorphoos;  stractuie  radiated;  an  indistinct  rectangnlar  cleavage.  Liutrt 
pearly.     Color  white. 

According  to  Hennann,  of  Moscow,  (Po^gendorTs  Annalen,  zy.  5930  it  contains 
Silica  59T9,  Alumina  2946,  Magnesia  4,  Peroxyd  of  Iron  1*8,  Water  5'63=:100-67. 
Before  the  blowpipe,  per  se^  it  swells  ap  and  spreads  out  in  a  fan-like  shape,  and  in- 
creases  to  twen^  times  its  fonner  bulk.  The  swollen  mass  is  infusible.  With  car- 
bonate  of  soda  it  melts  into  a  clear  yellow  glass.  With  salt  of  phosphorus  it  fiises 
into  a  colorless  glass,  leaving  a  silica  skeleton.  Heated  with  nitrate  of  cobalt  it  as- 
sumes  a  fine  blne  color. 

Obs.  Occurs  in  the  Uralian  mountains,  between  Pyschminsk  and  Beresof.  It  was 
formerly  considered  a  radiated  talc}  but  is  peculiar  in  its  comportment  before  the 
blowpipe. 

RAPHIUTE. 

564.  In  diverging  acicolar  crystals.    Needles  or  fibres  easily  separable. 

FT.— 375.  Q.=2*85.  Luüre between  glassy  and silky.  Color  white,  with  a shade 
of  bluish-green. 

It  contains,  according  to  Thomson,  (Min.  i.  153,)  Silica  56*478,  Lime  14750, 
Alumina  6' 160,  Protoxyd  of  Iron  5'3£^Protoxyd  oi  Manganese  0*447,  Magnesia 
5*451,  Potash  10*533,  Moistnre  O*5«::99'706.  Before  the  blowpipe  it  becomes  opaque 
and  white,  and  the  extremity  of  the  fibre  is  rounded  off,  but  does  not  fuse  into  a  gio- 
bule.  With  carbonate  of  soda  it  fuses  slowly,  and  with  effervescence,  into  a  trans- 
lucent  white  glass.  With  borax  it  melts  into  a  transparent  colorless  glass,  leaving 
silica. 

Obs.  Occurs  in  the  township  of  Perth,  in  Upper  Canada.  It  was  described  and 
analyzed  by  Dr.  Thomson  \  and  aJso  named  from  po^^,  a  needle^  from  the  stmcture  of 
the  minerai. 


RENSSELAERITE. 

Ewm^ns  snd  Bailt  Comanicatioii  relative  to  s  Geolog.  Survey  of  New  York,  Feb.,  1637. 

565.  Primary  form ;  an  oblique  rhombic  prLsm ;  M ;  M=86<^  and  94°,  c.g.  P :  M 
==106<^  30^.  Cleavage  parallel  with  P.  Imper/ect  crystaUizalions :  structure  some- 
what  granulär;  particles  strongly  coherent. 

H.=3-5— 4.  Q.=2*874.  Color  white,  or  yellowish-white ;  some  varieties  present 
a  dark-slate  color,  owing  to  an  intermixture  of  foreign  matter.    Practure  uneven. 

Before  the  blowpipe  it  fuses  with  difiiculty  into  a  white  enamel.  With  nitrate  of 
cobalt  it  assumes  a  pale  flesh-red  color. 

Obs.  This  species  occurs  in  Canton,  St.  Lawrence  Co.,  N.  Y.,  forming  irregu- 
lär masses  in  primitive  limestone.  It  has  the  unctuous  feel  of  steatite,  but  is  of 
superior  hardness.  In  cr3rstalline  form  it  resembles  pyroxene ;  but  it  differs  fh>m 
this  species  in  its  hardness  and  specific  gravity.  It  was  named  in  honor  of  the  Hon, 
Stephen  Van  Rensselaer. 


RETINALITE. 

566.  In  amorphous  masses,  resembling  lumps  of  resin. 

H.=3'75.  G.=2*493.  I/uitre  resinous,  shining.  CoZ^  browDish-yellow.  Trans- 
lucent    Practwe  splintery. 

It  contains,  according  to  Dr.  Thomson,  (Min.  i.  901,)  Silica  40*55,  Magnesia 
18*856,  Soda  18*838,  Peroxyd  of  Iron  0*630,  Alumina  0*3,  Water  90=:99158. 

Obs.  This  minenil  was  received  by  Dr.  Thomson  iVom  Dr.  Holmes,  of  Montml; 
its  locality  is  at  Granville,  L.  C.    It  was  considered  a  yariety  of  Serpentine. 
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SORDAWAUTEL 

Noffdenskiökl't  Bidraff,  p.  86. 

567.   Massive ;  no  traces  of  cleavage  apparent 

H.=2-5— 3.  G.=2-53— 2-58.  lALStre  viireous.  Streak  liyer4m>wii.  Color  gimj- 
ish  or  bluish-black.    Opaque.    Fracture  canchoidal.    Brittle. 

It  contains,  according  to  NordenskiÖld,  Silica  49*4,  Almnina  13*8,  Perozjd  of 
Iron  18- 17,  Magnesia  10*67,  Phosphoric  Acid  2*68,  Waler  4-38==98*03.  Before  the 
blowpipe,  alone,  it  is  difficaltlj  fiisible  into  a  blackish  globale.  With  boraz  it  forms 
a  green  glass.  With  a  small  quantity  of  soda  it  fuses  into  a  blackish-green  glass; 
with  a  larger  quantity  into  a  slag.  It  is  partly  soluble  in  mnriatic  acid.  ftbecomes 
r^dish  on  exposnre  to  the  atmosphere. 

Obs.  Forms  thin  layers  on  common  trap,  near  the  town  of  Sordawala,  in  Finland ; 
at  Bodenmais,  in  Bavaria,  it  is  associated  with  magnetic  pyrites.  It  resemUes  pit- 
coal  in  appearance.    NordenskiÖld  first  described  and  analyzed  it 


TERENITR 

Conunanicmtion  relmÜT«  to  s  G«olog.  Banrey  of  New  York,  Ifln. 

568.  Cleavage  parallel  to  the  sides  and  diagonals  of  a  righi  squBie  prisoL 

H.=S.  G.=2'53.  Lustrefaintjipeaily.  C^^  yeiiowisn-whiie,  (nt  pale  yellofwish- 
green.    Fragile. 

In  the  ezterior  flame  of  the  blowpipe  it  is  immediately  converted  into  a  white  en- 
amel ;  in  the  interior  it  fuses  with  ebullition  into  a  porons  glass.  With  nitnte  of  cobalt 
the  enamel  a^isumes  a  lively  blue  color. 

Obs.  It  occurs  in  a  vein  about  an  inch  wide,  traversing  granulär  carbonate  of 
lime,  in  Antwerp,  St.  Lawrence  Co.,  N.  Y.  Its  name  alludes  to  its  charaderistic 
fragility,  and  is  aerived  from  the  Greek  rcpij»,  tender. 


TRIPOLI. 

569.  A  mechanical  mizture  of  sand  and  clay ;  according  to  Bucholz  and  Haase, 
it  contains 

90 
7 
3 

—  =100,  H. 

It  occurs  massive,  of  a  yellowish-gray  color^  a  meagre,  and  somewhat  rongh/efZ, 
but  does  not  adhere  to  the  tongue.  It  imbibes  water,  by  which  it  is  soüened.  ¥nien 
bumt,  it  becomes  quite  hard.  It  occurs  near  Prague,  in  Bohemia ;  in  diluvial  beds 
at  Auberg,  in  Bavaria,  and  many  oiher  places.  It  is  used  in  polishing  mc^allic  sur- 
faces,  and  occasionally  in  making  forms  for  casting. 


WEBSTERITE. 

Alaminite.    Hallite.    Trisulphate  of  Alumina,  Tkom. 

570.  Reniform,  massive  ;  impalpable. 

H.=l  5— 2.  Ylelds  to  the  nail.  G.=l-6606.  lALStre  duU,  earthy.  Strtak  white, 
a  little  glimmering.  Color  white.  Opaque.  F^actiure  earthy.  Adheres  to  the 
tongue,  and  is  meagie  to  the  touch. 

It  contains,  according  to  Stromeyer,  (Untersuchungen,  p.  99,) 


Silica 

810 

Alumina 

1*5 

Oxyd  of  Iron 

80 

Sulphuric  Acid 

35 

Water 

5  0=99,  B 
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Sulphuric  Acid  23-370  23-365 

Alumina  29-868  30-262 

Water  46-762=100.  46-327==99-954. 

It  fuses  with  difficulty.  It  is  easilj  soluble  in  acids  withoat  efifervescence.  It  ab- 
sorbs  water,  but  does  not  fall  to  pieces. 

Obs.  It  occurs  at  Newhaven  in  Sossez,  in  reniform  and  botryoidal  connections, 
imbedded  in  ferruginous  clay,  which  rests  on  the  chalk  strata ;  also  in  similar  cir- 
ctunstances  at  Epemay,  in  France,  and  in  plastic  clay  at  HaU6,  on  the  Saale,  in 
Pmssia. 


WEISSITE. 

Wachtmeister,  Kong .  Vet.  Ae«d.  Hand).,  18S7,  p.  80. 

571.  Reniform,  mostly  withoat  a  regulär  structure ;  the  smaller  pieces  are  some- 
times  foliated.  • 

Scratches  glass,  but  is  scratched  by  steel.  G.=:2'806.  LAistre  between  pearly  and 
waxy.     Color  ash-gra^,  slightly  brownish.    Scarcely  translucent. 

It  contains,  according  to  Wachtmeister,  Silica  09*69,  Alumina  21*70,  Magnesia 
8*99,  Protoxyd  of  Iron  1*43,  Protoxyd  of  Manganese  0*63,  Potash  4*10,  Soda  0*68, 
Oxyd  of  Zinc  0*3,  Water,  with  a  little  Ammonia  3-20=100-72.  Before  the  blow- 
pipe  it  becomes  pure  white,  and  fuses  on  the  edges.  With  borax  it  fuses  slowly  into 
a  colorless  glass. 

Obs.  This  species  occurs  in  Erik  Matt's  Mine,  at  Fahlun,  thinly  scattered  in  a 
chlorite  slate,  in  reniform  masses,  about  the  size  of  a  hazelnut. 


WOLCHONSKOITE. 

572.  Amorphous.  Streak  bluish-gieen  and  shining.  Color  bluish-green, jpassing 
into  grass-green.  Dull — shinin?.  Peel  resinous.  Polished  by  the  nail.  Praäwre 
subconchoidal.    Adheres  slightly  to  the  tongue.    Exceedingly  fragile. 

It  contains,  according  to  Berthier,  (Mem.  ii.  263,)  Green  Oxyd  of  Chromium  34, 
Peroxyd  of  Iron  7*2,  Magnesia  7*2,  Silica  27*2,  Waier  23*2=98-8.  In  water  it  falls 
to  pieces ;  aller  being  dried  again,  it  is  not  aSSected  by  moisture.  When  calcined 
in  a  pla^inum  crucible,  it  loses  32  per  cent.  of  its  weight,  and  assumes  a  brown 
color,  like  that  of  buint  coffee.  It  gelatinizes  with  hot  and  concentrated  muriatic 
acid,  in  which  one  half  the  chromium  is  dissolved,  the  rest  remaining  in  union 
with  the  silica. 

Oaa.  This  species  occurs  on'  Monnt  Jessmictski,  in  the  Ochanskyan  circle,  in 
the  Perm  govemment  of  Siberia ;  it  was  discovered  and  named  by  ^anmierer.  It 
is  so  extremely  fragile  as  to  fall  to  pieces  with  the  slightest  blow. 


ZEUXITE. 

Tkom$«n^  MJneralogy,!.  390. 

573.  In  small  rectangular  prismatic  crjrstals,  promiscuously  arranged;  loosely 
coherent. 

H.=4-25.  GK=3*051.  Luslre  vitreous,  glistening.  Color  brown,  with  a  slight 
shade  of  green,  when  viewed  in  mass.    Opaque. 

It  contains,  according  to  Thomson,  Silica  33*48,  Alumina  31*848,  Protoxyd  of  Iron 
62*01,  Lime 2*456,  Water  5*28=99074.  Before  the  blowpipe,  in  a  glass tube,  it  gives 
out  water,  and  emits  an  odor  which  may  be  termed  bitummous.  Color  deepened  by 
the  blowpipe,  and  the  edges  of  the  crystals  rendered  of  a  scoriaceous  appearance. 
With  carbonate  of  soda  it  forms  readily  an  opaque  bottle-green  gla.ss.  With  borax 
it  effervesces,  and  forms  a  very  dark  brown  glass. 

Obs.  It  occurs  in  the  Huel  Unity  Mine,  three  miles  east  of  Redrath,  in  ComwalL 
and  is  hence  named  by  Dr.  Thomson  firom  {cvfif,  unian. 
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574.  OccDrs  in  lengtheaed  recian^lar  fönt  sided  prisms.  occasionallj  with  (heir 
laieral  ed^^es  rcplaced.  CUaragt  indistinct.  Sorface  of  Ihe  crjstals  lough  j  ofien 
viih  a  white  coalinr. 

U.  aboul  G.  0.^*37.  Luart  resinous.  Celer  aspungaa-gtcea,  inclining  lo  gt*f. 
Opaqiie.    Pnulurt  conchoidal. 

Suluble  in  ailric  acid,  r>artlf  wilh  eOervescence,  rormiiig  a  yellow  solntiou.  Infn- 
siblp,  per  se,  bcfure  Ihe  blowpipe.    With  borai  it  forms  a  black  g\asa. 

Obi.  The  onl;  known  localilv'  is  Vesuvius,  vhere  ii  occnn  gcDerallT  in  lai^ 
distlQCt  cryslab,  and  is  asaucialed  with  calc  spar,  &c.  It  tbs  discorered  in  1810, 
br  RämuDdini.  IIa  name  was  proposed  in  compliment  lo  tbe  Neapolitan  miuiiter, 
Big.  Zurlo. 
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MATHEMATICAL    CRYSTALLOGRAPHY. 


The  foUowing  concise  treatise  on  Mathematical  Crjrstallo^aphy 
is  an  abstract  of  a  very  extended  and  elaborate  work  on  this  sub- 
ject,  in  the  German  language,  bv  Dr.  C.  F.  Naumann.*  Occasion- 
al  explanations  have  teen  adaed,  and  also  some  generalizations 
of  facts  which  have  reduced  the  space  it  would  otherwise  occupy. 

The  methods  of  calculation  introduced  by  the  Abbi  Hauy  were 
founded  chiefly  on  the  principles  of  plane  trigonometry.  Bus 
System  was,  therefore,  mostly  destitute  of  general  formulas  ap- 
plicable to  every  variety  of  solid.  The  application  of  the  prin- 
ciples of  Analytical  Geometry,  affords  a  much  simpler,  and  at  the 
same  time  a  more  general  method  of  calculation.  This  applica- 
tion was  first  made  by  a  German  mineralogist,  C3ir.  Samuel  Weiss, 
whose  principles  were  similar  to  those  which  have  b^n  adopted  by 
Naumann. 

Guided  by  the  principles  to  be  developed,  our  knowledge  of  the 
anales  of  crystals  may,  in  most  instances,  be  based  on  tibe  sure 
principles  of  mathematics,  instead  of  separate  measurements,  which 
from  the  want  of  smoothness  or  lustre  in  ihe  surface,  are  more 
often  quite  doubtful  than  correct.  The  determination  of  a  sin^e 
angle  in  a  diametric  or  tetraxonal  solid  is,  in  some  instances,  suffi- 
cient  for  ascertaining  every  angle,  interfacial  or  plane,  that  the 
solid  contains ;  and  in  the  monometric  solids  not  even  this  datom 
is  required. 

A  knowledge  of  analytical  geometry  being  a  necessary  prelimi- 
nary  to  a  fiiU  understanding  of  this  subject,  it  will  be  first  con- 
sidered. 


*    Lehrbach  der    reinen    und  angewandten   Krystallonaphie,  von  Dr.  Carl 
Friederich  Naumann ;  in  zwei  Banden,  8^,  mit  99  Kv^rtateln.    Leipzig,  1830. 
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CHAPTER  I. 
THE  SITUATION  OF  A  POINT  AND  LINE  IN  A  PLANE. 

1.  P  being  the  given  point,  draw  from  it, 
to  YO  andXO,  and  parallel  to  the  same,  the 
lines  Pm  and  Pn,  As  there  can  be  but  one 
Pnt  and  one  F/i,  thus  drawn  from  the  point  P, 
the  Position  of  this  point  is  evidently  deter- 
mined  when  Pm  and  Pn  are  known,  XO  and 
YO  being  supposed  to  be  given  in  position. 
So  also  any  point  is  similarly  determined  when 
in  like  manner,  its  Situation,  relative  to  two 
lines  given  in  position,  is  known. 

The  two  different  kinds  of  lines  which 
have  here  been  used,  in  the  determination  of  a  point,  and  which 
are  of  like  importance  in  all  calculations  on  this  subject,  have 
received  peculiar  names.  XO  and  YO,  or  as  extended,  XX  and 
y  Y',  are  termed  axes^  as  they  are  the  fixed  lines  to  which  all  otber 
lines  are  referred.  Pm  and  Pji  are  called  the  coördincUes  of  the 
point  P ;  those  parallel  to  one  axis,  XX',  are  designated  by  the 
letter  x,  and  those  parallel  to  Y  Y,  by  the  letter  y.  In  like  man- 
ner the  axis  XX''  is  termed  the  axis  of  x,  the  coördinates  x  being 
in  that  direction  ;  and  for  a  like  reason,  the  axis  Y  Y  is  denomi- 
nated  the  axis  of  y.  The  axes  bisect  each  other  in  the  point  OL 
which  is  termed  the  centre  or  origin.  If  the  point  P  were  moved 
towards  m,  the  line  Pm  would  decrease,  and  finally  would  become 
equal  to  0 ;  and  then,  if  continued,  would  increase  on  the  opposite 
side  of  the  axis.  If,  therefore,  the  sism  +  is  applied  to  Pm,  the 
sign  —  should  be  applied  to  P^^'m ;  ana  so  generally,  if  lines  above 
YY'  are  +,  those  below  will  be  — :  so  also,  if  lines  to  the  ri£[ht 
of  XX  are  —  those  to  the  left  will  be  +.  It  follows,  hence,  that 
nOj  or  the  distance  of  any  point,  as  n,  in  the  axis  of  x,  from  O, 
may  equal  i  a ;  and  mO  =  ±  6,  designatin^  nO  and  wO, by  a  and 
h  ;  that  is,  the  point  n  may  be  at  equal  distances  either  above  or 
below  ihe  origin  and  the  point  m,  either  to  the  right  or  left  of  it. 
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Likewise  the  coördinates  of  P  in  each  of  the  quadrants  will  be 
as  follows : 

in  X  Y,  +  Prty  +Pm.  in  XV,  — Pw,  +  Pm. 

in  JP  y,  — Pn,  — Pm.  in  X  Y,  +Pn,  — Pm. 

The  inclination  of  the  axes  maj  be  either  rectangular  or  oblique, 
and  in  the  one  case  the  System  oi  axes  is  termed  the  Rectangular^ 
or  Orthometric  System^  and  in  the  other,  the  Oblique^  orClinomet' 
ric  System, 


m   K'  o 


I.    RECTANGULAR  SYSTEM    OF    AXES. 

2.  The  distance  of  a  pointfrom  the  origin.     P  being  the  given 
point,its  distance  fromO,  the  origin,  is  PCh=Vpfn*-{-mO^.  (Euc.  1. 47.) 

But    Pm=x,    and     mCh=Pn=y. 

.-.  PO=^/^?T?=D. 

By  substitutin^  the  values  of  x  and  y, 
observing  the  smes,  which  will  vary 
with  the  quadrant  in  which  the  pointis 
situated,  the  required  value  of  PO  is 
readily  obtained. 

If  ar=0,  that  is,  if  the  line  Pm=0, 
Pm  and  m,0  coincide,  and  the  point  is 
in  the  axis  of  y ;  and  again,  if  y=0,  the 
point  is  in  the  axis  of  x ;  and  finally, 
if  x=0  and  y=0,  the  point  is  the  origin 
itself. 

3.  7%c  distance  of  two  points.  PP*^  the  distance  of  the  two 
points  P  and  P',  is  equal  to  Vpjjqip^. 

But    Pr=Pm — rm=Pm — P*ml=x — x* ; 
Also,     P'r^n'—P'n'^Pn'—P'n'^y—y'. 

Hence,  substituting  these  values  of  Pr  and  P*r  the  equation  for 
the  distance  of  two  points  is, 

Ä=V(x— a?')>+(y-y)«. 

The  value  of  /2,  in  any  ^iven  instance,  is  obtained  by  substituting 
the  values  of  ar,  a/,  y,  and  y',  in  this  equation. 

4.  Equation  of  a  straight  line.  The  straight  line  may  either 
cut  both  axes,  or  it  may  intersect  but  one,  and  consequently  be  par* 
allel  to  the  other,  or  it  may  pass  through  the  origin. 

a.  Suppose  it  to  intersect  both  axes^  as  AB.  The  parts  of  the 
axes  cut  off  bv  the  line,  that  is,  AO{=^a)  and  BO{j=b)  are  termed  the 
Parameter  of  the  line.  To  obtain  the  equation  of  this  line,  that  is, 
an  equation  that  will  apply  to  any  part  of  it,  any  point  in  the  line 
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A 

^'y^ 

V 

^ 

B           lÄ      ^ 
B 

O              V 

may  be  assumed,  and  its  coordinates  compared  with  the  pfuraxneters 
of  the  line.  Assuming  P  as  the  point,  its  coordinates  will  be  Pm, 
and  Pn.^  the  relation  of  which  to  a  and  6,  the  parameter,  may  be 
obtained  by  means  of  the  similar  ^ 

triangles  PmB  and  AOB.  ^ 

Bm:  BO:  :  Pm  :  AO. 

But    Bm=BO—mO=h—yj 
and  Pm=x,  AO=a\  consequently 

h — y  \h  \\  X  \  a^     or, 
a"    h       h      h  h' 

which  is  the  desired  equation,  since  by  varying  the  values  of  ir  and 
y,  it  may  be  made  to  apply  to  any  point  in  the  line.  By  changing 
the  sines,  it  may  become  the  equation  of  a  similar  line  m  either  of 
the  quadrants. 

6.  Ifthe  line  is  parallel  to  one  a^ns,  the  parameter  in  the  direc- 
tion  of  that  axis  will  become  infinite,  that  is,  if  the  line,  as  jS'  S',  is 

parallel  to  the  axis  of  Xj  a-  oo,  hence  -  =  0,  and  conseqaenüy  the 

equation  becoraes  ^  =  1,  or  y  =  6,  which  is  identical  with  the  equa- 
tion of  the  point  b,  in  which  the  line  jS'  /S'  intersects  the  axis  of  y. 
If  6  =  00,  in  the  same  manner  x  =  a. 

c.  If  the  line  is  removed  to  the  origin,  and  parallel  to  its  former 
Position,  wo  find,  from  the  similarity  of  the  triangles,  ABO  and 
P'Onf,  P'n'  :  AO::vfO\BO.  But  PV  =  ar,  and  n'O^  —  y, 
it  being  to  the  right  of  XO.     Therefore,    x  :  a::  —  y :  fc,    or, 

y 

An  equation  differing  from  that  of  the  straight  line  in  this  merely, 
that  the  right  band  quantity  is  0  instead  of  1. 

If  g  =  the  angle  which  the  line  makes  with  the  axis  of  Xj  we 
obtain  from  the  triangle  OP'n^^  in  which  the  angle  OP'nf^fti 
On'^P'nl  tan.  g,  or  sutetituting x  and  y  for On'  and  P'n'^  y=a:  tan.  g. 


-  = — \\     hence,  finally. 


a     0 


But     tan. 


COS. 


therefore,    y^x 


sin.£ 


COS.  { 


C08.(' 

sin.{ 


and  consequently, 


It  will  hence  be  seen  that  in  the  equation  of  a  line  passing 
through  the  origin,  the  relative  values  merely  of  a  and  b  are  under- 
stood. 

5.  Point  of  intersection  and  mutual  inclinatian  of  two  Knes. 
Let   I  + 1  =  Ij    and   ^  + 1;  =  Ij    be  the  equations  of  the  two 
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lines.  Since  the  ooördinates  of  the  two  lines  are  identical,  at  the 
point  of  their  intenection,  the  yalues  of  ^,  as  obtained  by  a  reduo- 
tion  of  the  two  equations,  will  be  equal ;  so  also  with  y.  We  may 
hence  thus  obtain  the  yalues  of  x  and  y  at  that  point. 

From  the  first  equation  a:=a-2.    Prom  the  second  x'^a'-^. 

But  since  x  and  ar',  as  just  stated,  are  equal  at  their  intersection, 

Clearing  of  fractions  and  transposing,  hV^a-af^^V ay-baf  y^ 
and  dividing  by  6^  a  -  &  o',  the  value  of  y  is  obtained  equal  to 

In  the  same  manneri  we  find 

which  are  the  sou&^t  yalues  of  the  coördinates  of  the  point  of 
intersection  of  two  lines. 

If  f  and  i*  equal  the  inclinations  of  the 
two  lines  to  one  of  the  axes,  (the  angles 
iißO  and  A'B'O)  the  desired  angle, 
BPA'i  will  equal  the  Supplement  of 

l  —  i'{ABO  —  A'B'0,) 
and  therefore  calling  the  angle  w, 

tan.  w = tan.  (f — g'). 
To  obtain  the  value  of  w,  we  may  suppose 
the  lines  to  pass  throu^h  the  origm,  where, 
as  their  position  remams  parallel  to  their 
former  one,  they  will  still  have  the  same 
mutual  inclination.  The  equations  of  the  lines  including  the  re- 
quired  angle,  are  now,  (}  4), 

1  +  1  =  0,    and     1  +  1  =  0, 

and  consequently,  from  the  two  equations,  we  obtain,    y  =  —  —> 

and  y"  = — ^.    But,  (}  4)      tan.  g  =  - ;     therefore  substituting  the 

value  of  tan.  £  in  the  equation 

we  obtain, 

tan.(g-5')=tan.«=— yp-=^;j^  , 

which  is  the  desired  equation  for  the  intersection  of  two  lines. 
If  the  two  lines  are  parallel,  they  will  cut  the  axes  proportionally. 
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inwhichcase  aihiiafiVj  or,  ai/  —  afh^  the nnmerator of die 
above  fraction,  =0.  If  they  are  at  rigfat  angles,  from  similar  tri- 
angles,  a:bi\h^ i-afj  and  consequently,  aaf  +  64'  =  0,  or 
since  the  tangent  of  90^  is  infinite,  the  yalue  of  the  fraction  mnst 
be  infinite,  which  is  only  the  case  when  cujif  +  bl/j  the  denomi- 
nator,  =  0. 

6.  The  Nornudfrom  the  oriffin  of  a  given  line.  This  normal 
is  a  perpendicular  to  the  given  line,  drawn  firom  the  origin.     The 

equation  of  the  given  line  is,     -  -f  |>  =  1 ;     that  of  the  normal,  a 

line  through  the  origin,  (i  4,  c)    — +-|-  =  0.     But  the  normal  being 

perpendicular  to  the  other  line,  (i5,)  aa-^bß^Oy  and  there- 
fore  a:  ß  ::  —  b:a.  Consequently,  —  b  and  a  may  be  substituted 
for  a  and  ß,  in  the  equation  of  the  normal,  for  the  relative  value 
only  of  these  quantities  afiects  the  value  of  the  equation,  {i  4,  c,) 
and  we  have  for  the  equation  of  the  normal, 

To  obtain  the  leneth  of  the  normal,  the  coordinates  of  its  point 
of  intersection  with  me  line  of  which  it  is  the  normal,  are  required, 
since  the  leni^th  =  V^^fp,  (§  2)  x  and  y  bein^  the  coordinates  of 
that  point.     These  coordinates  may  be  obtained  firom  the  equations 

of  the  two  lines,  |-  —  —  =  0,     and    — +|- =1,  as  was  donein  i  6. 

o  a  *  ab         ' 

ar=^,    and     ar  =  a  —  ^,     .\a — y=— j    which  reduced,  gives, 

a^b  Q      1  ^« 

Substituting  these  values  of  x  and  y,  in  the  equation  D  =  V^CjI^ 
we  obtain, 

which  divided  by    V^4^    gives, 

ah 


N=- 


"^^^T^ 


II.    OBLIQUE    OR   CLINOMETRIC   SYSTEM    OF   AXE8. 


7.   The  distance  ofa  point  from  the  origin^  and  of  two  points 
from  071  e  another,    The  angle  of  inclination  of  the  two  axes  may 
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be  designated  by  p  (=XOY). 
Let  P  be  the  point,  whose  dis- 
tance  {PO)  from  the  origin  is 
required.  In  the  triangle  PmO 
the  angle  PmO=180O-p,  Pw=x, 
and  mO=Pn-y,   Consequently, 

To  obtain  the  distance  PP*  of 
two  points,  we  have  from  the  triangle  PP% 

But      Pr=Pm — rm=^Pm — P'm'-x — xf.      So  also 
also  the  angle  PrP' «PmO =180^— p. 

.-.  R  ^PP*  =  V(a>-a/)>+<y-y)«-|-8(a>-<C)(y-y')  cos.  p. 
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P'r^—y'i 


8.  In  the  same  manner  as  in  the  Rectangolar  System,  (M,)  it 

may  be  shown,  that  the  equation  of  a  line  is   -^-|-  -|-  ^-^  Ij     the  de- 

monstration  being  the  same,  whatever  be  the  inclination  of  the 
axes.    Similarly,  also,  we  may  obtain,  for  a  line  through  the  origin, 

the  equation    — +^  =  0. 


9.  a.  Inclination  of  a  line  to  the  axes,  AB  is  here  the  given 
line;  its  anales  BAO  and  ABO^  or  l  and 
1/,  are  required.  Having  divided  the  tri- 
angle ABO  into  right  angled  triangles, 
by  the  perpendicular  -ir',  and  also  again 
by  Pr,  we  have  from  the  triangle  ABr 


Br 


tan.  l  =— ,  also  from  the  triangle  BAr'^ 


tan.  u  = 


Ar 
Ar* 

BT' 

But 


Pr  =  P  O  X  sin.  {  =  6  X  sin.  f , 
-ir' =  ilO  X  sin.  f  =  a  xsin.  f, 
Ar  =  AO  —  BO  COS.  {  =  a  —  fr  cos.;, 
Br'^BO  —  AO  COS.  f  =  6  —  acos.  p. 

**^L     and 


•      Ar 


asin.f 


Therefore,     *«**.  ^  - ^^ —-,     _.      «_«^^  ^ 

'  Ar       0 — aco6.f'  -ör'       o — acos.f 

6.  Mutual  inclination  of  two  lines.     It  must  be  first  observed, 

that  w,  the  angle  of  inclination  equals,  (as  in  i5)  f — g',  or  u — •. 

Substituting,  therefore,  thp  values  of  the  tangents  of  u  and  </,  in  the 

trigonometncal  formula, 

.        /  -X         tan.  »—tan.  v' 

tan.  (u  —  •)  =  r-T-; -r — ; , 

^  '      l+tan.»— tan.  •" 
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and  reducing,  we  obutin, 

When  the  lines  are  parallel,  ab^—afb^-^Oj  asin  {5;  andwfaen 
they  are  at  right  angles  with  one  another,  the  denominator 

af{a  —  bco8.i)  +  b'{b  —  acos.  {)— 0. 

This  equation  is  reduced  to  that  for  rectangular  axes,  ^by 
making  f  =  90°. 

10.  Normal  of  a  given  line.  The  equation  of  the  line  is 
^+|1=1;  that  of  the  normal,  (i  4,  c)  ^+^  =  0.  As  the  inclina- 
tion  of  the  normal  to  the  given  line  is  90°, 

a(«— *co8.{)  +  i3(6— acos.f)=0.  (i9,) 

whence,  a:ß::b  —  a cos.  g:  — (a  —  b cos.  f). 

Gonsequently,  snbstitiiting  tfiese  relative  values  of  af  and  if  in  the 
eqnation  of  the  normal,  it  becomes 

r"—  =  0. 


The  coördinates  of  the  point  of  intersection  of  the  normal  with 
the  line  may  be  obtained,  as  in  i  6,  or  by  snbstituting  sucGessivdy 
the  values  of  x  and  y,  as  deduced  from  the  equation  of  the  normal, 
in  the  equation  of  the  line.    We  thus  find, 

__      ab(b — acos.^)  ^^_     ab(a — dcos.  y) 

^  "  aß  +  b^-^2äbcos7f  ^  ^  ^aß+lA^^2abcos.f   ' 


III.  TRANSFORMATION   OF   COÖRDINATES. 

11.  It  is  often  found  convenient  to  transform  the  coördinates  of 
a  point  or  line  from  one  System  to  the  other ;  that  is,  to  refer  a  point 
or  line  to  rectangular  axes  whose  equation  is  given  with  reference  to 
oblique  axes,  and  also  the  contrary.  The  two  new  axes  may  have 
diffsrent  situations  relative  to  the  others ;  but  that  case  only  will 
here  be  considered  in  which  one  of  the  axes,  (jr,)  is  the  same  in 
each,  the  other  including  an  angle,  with  x,  which  may  be  repre- 
sented  by  f. 

The  point  P,  referred  to  the  rectangular  axes  XO  and  YO,  has 
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ihe  coördinates  Pm  and  Pn  {-x  and 
y.)  The  same  point  referred  to  the 
oblique  axes  XO  and  Y'O^  has  the 
coördinates  Pmf  and  Pn'(= 2:,  and  y,.) 
The  relation  of  Pm  and  Pn  to  Pmf 
and  Pn',  is  required. 

O  m  =y=Om'  (y,)  x  sin.  Omf  m, 
(sin.  mfOn=  sin.  p)  =  y,  sin.  p. 

So  also, 
On  =  jr=  On'  +  n'n  =  ar,  +  y,  COS.  p. 

Substituting  these  values  of  x  and 
y  in  an  orthometric  equation,  transforms  it  into  a  clinometric  equa- 
tion.  Again,  if  x  and  y  equal  the  coördinates  in  a  clinometric  equa- 
tion, and  x,  and  y,  in  an  orthometric, 

and  therefore  by  the  Substitution  of  these  values  of  x  and  y,  in  a 
clinometric  equation,  it  becomes  an  orthometric  equation. 


CHAPTER  II. 

THE  SITUATION  OP  A  POINT,  UNB^  AND  PLANE,  IN  SPACE, 

12.  In  calculations  connected  with  the  relations  of  points,  lines, 
or  planes  in  space^  another  axis  is  necessary,  in  addition  to  those 
employed  in  tne  former  section,  where  the  Ime  or  point  was  in  the 
same  plane  with  the  axis.  The  new  axis  may  be  called  the 
axis  Ol  z. 

The  three  planes,  XO  Y,  XOZj 
and  YOZ,  m  whose  intersections 
the  axes  are  situated,  are  called  coör- 
dinate  planes ;  the  first  the  coördinate 
plane  of  xy,  the  second  of  xz,  and  the 
third  of  yz,  These  planes  intersect- 
ing  one  another,  divide  the  space 
about  a  point  into  8  parts.  The 
signs  +  and  —  will  be  used  in  the 
same  manner  as  heretofore,  with  the 
extension  that  an  additional  plane 
requires.  Thus,  if  lines  above  the 
plimeyz8u:e+,  those  below  will  be — ; 
so  also  if  those  to  the  left  o{xz  are  +» thoee  to  the  right  will  be  — ; 

App.— B 
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and  if  those  in  front  of  :ry  are  4-,  those  on  the  opposite  side  will 
be  — . 

The  axes  may  either  be  oblique  in  their  mutual  inclinations,  or 
rectangular. 


1.    RECTANGULAR  SYSTEM  OF  AXES. 

13.  Distance  of  a  poini  fr  am  the  origin^  and  of  two  pointsfrofn 
one  another.  Lines  drawn  from  the  given  point  parallel  to  the 
axis,  will  be  the  coördinates  of  the  point,  and  will  be  designated  x, 
y,  or  Zj  according  to  the  axis  to  which  each  is  parallel.  The  si^pos 
-f  and  —  will  be  applied  as  stated  in  the  last  paragraph,  according 
to  the  oct€Lnt  in  which  the  point  may  be  sitiiated,  so  that  we  may 
•have  x  =  ±  a  for  a  point  in  the  axis  of  x ;  and  so  also  y  =  ±  6, 
z  =  ±  c,  For  the  same  reason  that  the  diagonal  of  a  cube  is  equal 
to  the  Square  root  of  the  sum  of  the  Squares  of  three  of  its  ed^^es, 
(for  X,  y,  and  z  may  be  considered  the  edges  of  a  parallelopiped,  of 
which  the  required  line  is  the  diagonal.) 

/?,  (required  distance,)  =  Va?»  +  y«+ii5 
and  for  a  similar  reason  we  have  for  the  distance  of  two  points, 

Ä=v(x-x')H<y-y)»-K'^-'2^y . 

14.  Eqnation  of  a  plane»  A  plane  may  either  intersect  all  three 
axes,  or  it  may  be  parallel  to  one  axis,  or  again  to  two,  or  finaJly  it 
may  pass  through  the  origin. 

a,  If  a  plane  intersects  the  three  axes,  it  cuts  off  parts  from  each, 
as  AO,  BOj  CO,  (=  a,  6,  c,)  which  are  termed  the  parameter  of  the 
plane,  situated  (if  the  signs  are  all  +)  in  the  positive  octant. 

By  varying  the  signs  they  may  express  the  parameter  of  a  plane 
in  either  of  the  octants.  To  obtain  the  equation  of  a  plane,  the 
relation  between  these  lines  and  the  coördinates  of  a  pomt  in  the 
plane,  is  required.  This  may  be  obtained  by  dividing  the  pyramid 
ACBO  into  three  three  sided 
pyramidsjby  planes  passingfrom 
any  point,  as  P  in  the  plane 
AÖB^  through  each  of  the  axes, 
and  making  an  equation  be- 
tween the  solid  Contents  of  the 
three  pyramids,  and  the  pyra- 
mid ACBO  which  they  com-  Y 
pose.       The    three    pyramids 


formed  by  the  planes  through 
P  and  the  axes,  are  PABO^ 
PBCO,Qiid  PCAO]  the  base 
of  each  is  a  right  angled  trian- 
gle;  in  one  ot  the  coördinate  planes,  the  apex  is  P,  and  conse- 


ANALYTICAL   OEOMETET.  [11 

qnently tbe  height  equals  one  of the  coordinates  of  P.  In PJSCOthe 
areaof  the  base  JBCO=i  JBOxOC=i6.c;  its  height  equals  the  co- 
ördinate  x  of  P,  since  this  one  of  the  coordinates  is  parallel  to  -40, 
the  axis  of  x.  Its  solid  contents  therefore  equal  ^b  cx^x  —  \  h  c  x. 
In  the  same  manner  it  may  be  shown,  that  PABO  =  \  abz  and 
PCAO=  i  acy.  Also  the  solid  contents  of  ABCCh=  ibcxi  a» 
i  abc.    Bat  as  the  sum  of  the  parts  must  equal  the  whole, 

^  bcx  +i  acy +  i  abz-^  abc^  or dividing  by ^  aftc, 

which  IS  the  desired  equation  of  the  plane  in  the  positive  octant. 

ft.  If  a  plane  is  parallel  to  one  axis,  the  parameter  of  that  axis 
will  be  infinite  ;  that  is,  if  the  plane  be  parallel  to  x,  it  cannot  inter- 
sect  it,  and  consequently  a  =  oo ;  if  it  is  parallel  to  y,  fr  =  oo,  if  to  2^, 

c  =  00.  But  -^  =  0,  and  consequently  by  expunging  this  tenn  firom 
the  above  equation  of  the  plane,  we  have 

f+-  =  l,    orif    6  =  00,  *+l  =  l,     if    c=oo,-+4=l, 

which  are  the  required  equations.    It  will  be  observed,  howerer, 
that  these  are  also  the  equations  of  a  straight  line,  which  straight  line 
is  the  intersection  of  the  given  plane  with  one  of  the  coördinate 
planes. 
e.  If  the  plane  is  parallel  to  two  axes,  the  parameters  of  these 

axes  will  equal  oo .    If  ft  and  c  =  oo,  the  equation  becomes  -  =  1,  or 

:r  =  a,  which  is  also  the  equation  of  the  point  in  which  the  axis  of 
X  meets  the  plane ;  this  plane  will  be  parallel  to  the  coördinate 
plane  xy. 

d.  When  the  plane  passes  through  the  origin,  its  intersections 
with  the  coördinate  planes  will  also  pass  through  the  same  point, 
and  consequently  the  equations  of  these  intersections  {i  4,  c)  will  be, 

£+y=o,    ^  +  -=0,   |-  +  -=o. 

a     '     o         ^        c     '     a  ^      b     *     c 

But  from  what  has  been  stated,  it  is  evident  that  these  equations 
can  proceed  only  from  the  general  equation, 

which  18  therefore  the  equation  of  a  plane  passin^  through  the  origin. 
This  might  be  demonstrated,  but  it  appears  to  oe  unnecessary.  It 
will  be  remembered,  that  the  values  of  a,  ft,  and  c,  in  this  instancey 
as  in  §  4,  c,  are  merely  relative. 

16.  Eqtiation  of  the  line  of  intersection  of  two  planes,  Let  the 
equations  of  the  two  planes  be 
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-+1+--1,    and     £  +  l  +  £,=  l, 

the  equation  of  their  line  of  intersection  is  required.  Since  in  this 
line  the  values  of  the  corresponding  coördinates  of  both  planes  are 
equaly  we  may  find  the  values  of  Xj  y,  and  z^  in  each  of  the  equa- 
tions,  and  equate  them  as  follows : 

^.__^ «y «£     2/=a' — — 

b  c  ^  b^  c   ' 

••  "      T        e  —^       y        er- 
Transposing  and  reducing, 

C— F)y+(:— f)-=«— ' 

In  the  same  manner  is  obtained, 

(:-?)'+(|-f)-=»-»'. 

Either  of  these  equations  is  deducible  from  the  other  two.  To 
prove  this,  we  may  nrst  reduce  the  coefficients  to  a  conmion  de- 
nominator : 

Making  now  the  foUowing  substitutions : 

al/  —  afh'=zy^    hd  —  6^6  =  «,    caf  —  da-=.ß^ 
a  —  af^A,    b  —  l/  =  Bj    c  —  cf=C, 
the  equations  become, 

OhtBonixifi:  now  two  values  of  Xj  from  two  of  these  equations,  and 
0quating  we  huve 


yCC'-'  r  ßbb    ^      *         ß 

which  equation  reduced  gives 
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Bat  by  actual  multiplication  it  will  be  found  that 

Bß  +  Or  =  —  Äa. 

Hence  substituting  Aa^  and  dividing  by  «,  we  obtain  the  equation 

^  y  —  -^^z  z=iÄf  which  is  identical  with  Equation  1. 

In  the  same  manner  any  other  of  the  three  equations  may  be 
derived  from  the  remaining  two.  From  this  fact  it  is  a  necessary 
deduction,  that  a  line  in  space  is  determined  by  two  of  its  equations. 

16.  A  line  determined  by  two  of  its  projeetions,  If  the  eye  is 
placed  directly  over  a  line  situated  in  either  of  the  octants  formed 
by  rectangular  coördinate  planes,  it  will  appear  to  be  projected  on 
the  coördinate  plane  below.  Its  apparent  Situation  on  that  plane  is 
called  the  projection  of  the  line ;  and  the  plane  which  passes  throus^h 
the  line  and  its  projection,  is  termed  the  projecting  plane  of  the 
line.  This  plane  is  parallel  to  one  of  the  axes,  as  foUows  from 
the  Position  of  the  eye  above  given.  The  same  line  may  be  simi- 
larly  projected  on  another  coörcunate  plane,  and  hence,  since  it  exists 
simultaneously  in  two  projecting  planes,  it  must  be  situated  in  the 
iine  of  their  intersection,  and  consequently  may  be  determined  by 
the  equation  of  these  projecting  planes.  But  these  equations  are 
identical  with  those  of  the  intersections  of  the  projecting  planes 
with  the  coördinate  planes,  (§  14,  6,)  which  are  also  the  projeetions 
of  the  line.  Consequently,  it  is  apparent  that  a  line  may  be  deter- 
mined by  two  of  its  projeetions.  This  also  results  from  the  conclu- 
sion  of  §  15.  A  line  in  space  will  hereafler,  therefore,  be  represented 
by  the  equations 

«,  ß^  See.  representin^  the  pcurameters  of  the  projeetions. 

If  the  line  passes  tnrough  the  origin,  so  will  also  its  projeetions, 
and  consequently,  in  equations  of  this  line,  the  right-hand  member 
in  the  above  equations  will  equal  0,  (§  4,  c.) 

17.  General  equation  of  a  plane  F"y  which  is  parallel  to  the 
intersections  of  two  planes  F*  and  F.  The  plane  F"  may  b^  re- 
presented by  the  equation  ^  +  p  +  4/  =  !•    The  intersection  of  F 

and  i^  will  be  represented  by  the  equations  given  in  i  1 5,  (Eq.  1 , 2, 3.) 
But  the  relations  of  the  planes  will  be  the  same,  if  they  are  removed  to 

the  origin ;  the  equation  of  F^'  will  then  become,  (4,)  i + p + ^  =  0, 

(§  14,  rf,)  and  the  equations  of  the  intersections  of  F  and  Jf^, 
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As  the  line  of  intersection  lies  wholly  in  the  plane  F'j  its  coor- 
dinates  are  also  the  coördinates  of  the  plane ;  and  therefore  by  in- 
troducing  in  the  equation  of  the  plane  the  values  of  x  and  y,  x  and 
jT,  or  y  and  z,  as  obtained  by  means  of  the  above  equations  of  the 
line,  the  sought  equation  will  be  obtained. 

From  6  and  7  the  values  z  and  y  are  deduced  : 

z  =  ^— ;  Xj       y  =  ^—-,  X. 

Makin^  the  Substitution  of  these  values  of  y  and  z^  in  the  equa- 
tion ofthe  plane  F'\  the  equation  is  obtainea, 

-^4--^^jr  +  -^'^  X  —  ^ 
and  multiplying  by  ^ 

By  substituting  now  the  values  of  a,  0,  and  /,  from  §  15,  the  desired 
equation  for  P"  results  : 

18.  The  normal  of  a  plane.  The  equation  of  the  plane  is  as 
heretofore,  ^  +  |  +  -  =  1.  From  this  is  required,  Ist,  the  equa- 
tion of  its  normal ;  and,  2d,  the  length  of  the  same. 

a.  Equation  of  the  normal.  The  projections  of  a  normal, 
since  it  is  a  line  passing  through  the  origm,  are  represented  by  the 
equations,  (§  16,) 

(9.)^  +  5=0,       (10.)J  +  f=0,    (ll.)f  +  ^  =  0. 

Also  the  intersections  of  the  given  plane  with  the  coördinate 
planes  have  the  equations,  (§  14,  6,) 

(12.)|  +  f=l,      (I3.)f+Hl,      (14.)^  +  f=l. 

But  the  projections  of  the  normal  are  at  right  angles  with  these 
intersections,  as  the  normal  is  at  right  ungles  with  the  plane  pro- 
ducing  these  intersections,  and  consequently,  9  and  12  beiuj^  at 
right  angles,  we  have,  (§§  5  and  6,)  aa  +  i86  =  0.  So  also  Irom 
10  and  13,  11  and  14,  we  deduce,  70  +  ^0  =  0,  ih  +  gc  =  0. 
Hence,  as  in  §  6,  there  results, 

(15.)f-|=0,      (16.)^-f  =  0,      (17.)^— f  =  0, 

for  the  equations  ofthe  normal. 

b,  Length  ofthe  normcU.    Its  length,(§  13,) = Vj^L^-y^x^,  in  which 
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X,  y,  and  z  represent  the  coördinates  of  the  intersection  with  the 
plane.  To  obtain  its  length,  it  is  therefore  necessary  to  deterniine 
the  values  of  x,  y,  and  z.  Because  the  coördinates  of  the  normal 
and  plane  coincide  in  this  point  of  intersection,  we  may,  as  before, 
Substitute  in  the  equation  of  the  plane,  the  values  of  :r,  y,  and  z,  as 
obtained  from  the  equation  of  the  normal,  and  this  will  give  the 
coördinates  of  the  extremity  of  the  normal,  in  which  it  coincides 
with  the  plane. 


From  equations  15  and  16,    y  =  y,    z  =  — ,    which  values  of 
y  and  z  substituted  in  the  equations  of  the  plane,  give 


X    ^^  ax    ^^  ax ^ 

a  +  ^  "f"  72  —  ■^> 


or. 


Sä  "^  ftä  "T"  ?  —  ^» 

whence     -,  +  rr  +  -r  =  — ,     and  consequently 


«;»  "T  Äi  "T  /.a  • 


Ä»  "T^  *^  ~r  ca 

Representing  the  right  hand  member  of  the  equation  by  L, 

X  r=z  -  L, 

a 

In  the  same  manner  it  may  be  shown,  that 

y  =  J.£,        z=\l. 

Therefore,     iV>  =  ir»  +  y'  +  z>  =     (1  +  ^  +  JL)  i.» 

=  lxi«=A    and    N=.rL  =  v{^^^^) 

ab  c 


—  v^npiv^a  _^  ^^. 


19.  Cosine  of  the  inclination  of  two 
planes.  The  angle  included  between  the 
normals  of  two  planes  (that  is,  the  angle 
nOn^)  is  equal  to  the  Supplement  of  the 
inclination  of  the  planes,  {nPn'])  therefore 
calling  the  former  W  and  the  latter  F, 

—  cos.  W=  COS.  V, 

But,  (designating  the  distance  between  the 
extremities  of  the  normals,  by  R) 

COS.  F(Trigonom.)  =  ^^^!^4^7^' 

By  finding  the  values  of  iV,  iV,  and  Ä,  and  substituting  them 
in  the  above  equation,  we  obtain  the  cosine  sought. 
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iP  (i  13)  =  {x-xy  +  (y-yO"  +  (^-^^ 
=  j:«_2arj/  +  j:'^  +  y«— 2yy'  +  y^  +  2J»  — 2z3/  +  jr^. 
Gonsequently,  afiter  Substitution  and  reduction,  we  obtain 

cos.F=  ^+^+^^ 

Another  Substitution  of  the  values  of  x^  x*^  y,  y',  jt  and  jz/,  as 
given  in  §  18,  gives,  after  reduction, 

__  aa* 

cos.  F  = 


and  reducing  still  further,  we  obtain 


COS.  TFs  — 


When  the  planes  are  at  right  angles  with  one  another, 

and  when  parallel,  a\h\c\\al  \V  \d. 

If  one  of  the  planes  is  a  coördinate,  one  of  the  axes  =  0 ;  that  is, 
in  the  coördinate  plane 

y  z^  ar  =  a'  =  0, 
z  x^  y  =  fc'  ==  0, 
j:  y,     jy  =  (/  =  0. 

Making  then  in  the  above  equations  a'^  b',  and  &  successively  eqaal 
to  0,  we  obtain  for  the  inclination  with 

bc 
yz,      COS.  X  =     ,     ,     ^-:zrr=i=r-, 

ZXj      COS.  y  =  v««a»  +  ^a«  +  4^«' 

ory,     C08.^=^^y^^^.j^. 

20.  Cosine  of  the  mutual  inelinaiions  of  two  lines.  These 
lines,  if  they  do  not  pass  throu^h  the  origin,  may  be  supposed  to 
pass  through  it,  and  therefore  will  have  the  equations, 


(18.)  *-+J- =  0,      1+1  =  0, 
(80.)  *-  +1  =  0,       t+l  =  0. 
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Calling  the  normals  of  these  lines  D  and  />',  and  R  the  distance  of 
their  extremities,  and  U  the  inclination  of  the  nonnals,  we  have,  aa 
in  §  19, 


COS.  U=: 


2Diy  Vx'^+f+z^     Va/ü+y^^ji^' 

The  values  of  y  and  y^,  z  and  s/^  may  be  obtained  from  eqna- 
tions  18  and  19, 

But(U8)   x  =  ^,    therefore, 

"  mm  «d  ' 

Substituting  these  values  of  z  and  y,  in  the  above  equation, 

T?  IL.  -1.  J^  -1.  r/  \ 

cos.  J7  =         -Tl.  —  7==~==L 

which  reduced  gives, 

am'  W  +  /5/?'  W  +  y/  ««' 

cos.  c/ =  —        — • — 

In  the  same  manner  may  be  obtained  from  equations  19  and  20, 

from  20  and  18, 

teß&' + ^^'  er  +  «ii««: 

cos  f y  •—   —       ■—  ; —  ■• 

When  the  lines  are  at  right  angles  with  one  another,  the  numer- 
ators  equal  0 ;  that  is,  (from  first  equation  of  cos.  CT,)  a«<  ^  +  ßß'  W 
+  yY  €ta'  =  0 ;  or  dividing  by  w^  ä^, 

^  +  ;?  +  "w^  — "• 
The  second  and  third  equations  for  cos.  ü",  will  give  a  similar  equa- 
tion for  rectangularity. 

When  the  lines  are  parallel,  y  :  J  =  y' :  ^,     also,     a  :  /3  =  a' :  /S' 


II.    OBLiaUE    OR   CLINOMETRIC    SYSTEM    OF   AXE8. 

The  calculations  in  this  System  may  proceed  either  from  a  con- 
sideration  of  the  inclination  of  the  axes,  or  the  inclination  of  the 
coördinate  planes.    The  latter  method  will  be  adopted. 

App. 
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The  three  anglefs  formed  by  the  interaections  of  the  coördinate 
planes,  may  be  either  all  right,  as  is  the  case  in  the  orthometric  or 
rectangular  systexn,  or  there  may  be, 

1.  Two  right  and  one  oblique ; 

2.  One  riffht  and  two  oblique ;  or, 

3.  All  oblique. 

The  first  of  these  is  termed  the  Monoclinate  System,  the  se- 
cond  the  Diclinate,  and  the  third  the  Triclinate,  the  Greek  nu- 
merals  expressing  the  number  of  oblique  angles.  The  Monocli- 
nate System  only  will  be  here  considered. 

22.  Equation  of  a  point,  line,  and  plane,  in  the  Monoclinate 
System.  The  oblique  angle  is  supposed  to  be  included  between  the 
axes  X  and  y,  the  remaininff  axis,  z,  being  at  right  angles  with  both 
-ar  and  y.  The  equation  oi  a  point  in  the  axis  will  be  as  in  the  pre- 
ceding  syTätem.     x  =±  a,    y  =  i  6,    ar  =  i  c. 

The  equaticm  of  the  plane  is  here  also  of  the  form 

and  the  equations  of  the  line  will  likewise,  as  in  $  16,  be  represent- 
ed  by 

In  the  following  calculations  the  simplest  method  of  arriving  at 
the  desired  re^sults,  will  be,  to  make  the  equations  orthometric,  by 
substituting  the  orthometric  values  of  x  and  y,  given  in  §  11,  and 
then  to  introduce  these  values  in  the  formulas  already  obtained. 
By  a  reversion  of  the  first  process,  the  formulas  thus  obtained  may 
be  rendered  clinometric,  or  be  made  lo  refer  to  oblique  axes,  as  in 
the  original  equation. 

22.  Distance  of  a  point  from  the  origin,  and  the  distance  of 
two  points.  The  equation  in  the  rectangular  System  for  the  dis- 
tance of  a  point  from  the  origin,  is  (S  13)  ß  =  v^qi^^qr^ .  If  we 
Substitute  in  this  equation  the  clinometric  value  of  x  and  y,  as  ob- 
tained in  §  11,  the  required  distance  will  be  obtained.  From  §  11, 
x^  =  X  +  y  cos.  p    and    y,=^  y  sin.  p.    Hence  by  Substitution, 

which  reduced,  observing  that  cos.*+  sin.^=  /P=  1,  gives 

In  a  similar  manner,  we  deduce  for  the  distance  of  two  points, 

Rz=iV{2>-^y-^y^-Yy-H^-^y  +  (i=?)  (y-yO  cos.  p . 

23.  The  equation  of  the  line  of  intersection  of  two  planes,  will 
be  the  same  as  in  §  15.  So  also  the  ^eneral  equation  for  the  param- 
eter  of  a  third  plane  parallel  to  the  mtersection  of  two  others,  will 
be  identical  with  that  in  §  17. 
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24.  Normal  of  a  plane,     The  equation  of  the  plane  is 

Referred  to  rectangular  axes,  or  transformed  into  an  orthometric 
equation,  it  becomes,  by  substituting  for 

^j    ^/ — Vi^?^   (i  II7)     and  for  y,    y,- — 

a     '      ab  sin.  p   ^*   '  c  ' 

from  which  the  equations  of  the  normal  are  readily  deduced,  in  the 
same  manner  as  equations  15,  16,  17,  in  h  18.     They  are, 

(2\  \  (^— ^  COS.  p)  ^, j^^         p 

^      *^        o^sin.  p  a 

(22.)  ^  —  ^  =  0. 
(23.)?^-^-^'^^  =  0. 

^       '   c  oA  sin.  p 

We  may  restore  these  equations  to  the  clinometric  System,  by  sub- 
stituting for  X  and  y  their  clinometric  values,  a:,  =  a:  +  y  cos.  p  (§  11) 
and  y/=.  y  sin.  p,  and  thus  results  for  the  desired  equations, 

(24.)  TZT ^r =  0. 

^       '   ö — acos.p         a — 6«cos.  p 
^      *^  o^sin.sp         c{b — acos.p) 

(26.)  -r-4 -. T-^-r  =  0. 

^       '  c  (« — b  cos.  p)        ab  sm."p 

The  coördinates  of  the  point  of  intersection  of  the  normal  with 
the  plane  are  easily  determined,  in  the  same  manner  as  in  §  18,  by 
finding  the  value  of  two  of  the  coördinates  from  two  of  the  above 
equations,  {fy  and  z^  for  instance,  from  24  and  25,)  and  substituting 
this  value  m  the  equation  of  the  plane.  Thus  is  obtained,  after 
substituting 

E  for  abc^     F  for  h — a  cos.  p,     G  for  o — h  cos.  p, 

and  M  for  a"  V  +  c"  a^  +  6'  c"  —  ab  cos.  p  (2  c^  +  ab  cos,  p), 

cEF  cEG  g^sin.yjB 

^  —  "iiT"    y  —  ~sr    ^  —     M    • 

25.  Cosine  of  the  inclination  of  two  planes.  The  angle  inclu- 
ded  by  the  normais  of  the  plane  being  designated  by  F,  me  cosine 
of  the  sought  angle  W=  —  cos.  V,  Let  x,  y,  z  and  x*,  y*,  zf  repre- 
sent  the  rectangular  coördinates  of  those  extremities  of  the  normais 
in  which  they  intersect  the  planes, 

cos.  F  (§  19)  =    .  -  -;= ■     
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The  values  of  x,  y,  z,  are  determinable  from  the  rectangular 
coördinates  of  the  normals  given  in  equations  21,  22,  23,  in  the 
same  manner  as  they  were  determined  from  equations  15,  16,  and 
17,  in  §  18.  The  value  thus  found  substituted  in  the  above  equa- 
tion,  gives,  cos.F=: 

aa'  W  sin.«^  +  ccf  \bb'  sin.«p  +  {a-h  cos,  p)  {ß,'—b'  cos,  p)] 

Va?*a  sin.«p  -f  c»  [*a  sin  «p  +(«— *  cos^)«]  Va'«  h^  sin-V-K*  l*^sin.*p-Ka'— ^  cos.  p)«] , 

and  consequently,  cos.  TF=  — 

aa'  W  sin.  >  p+  cc'  (aa'  -f- ^  —  o^  cos« P  —  ^^  ^  cos,  p) 
V««iasin.»p+<:«(aa+Ä«— afl*cc6.p)  Va'«*^sin.«p  +  c^(a'«  +  *^— 2a'*'co8.p)  ; 

from  which  for  an  angle  of  90^,  since  the  numerator  must  then 
equal  0,  we  have 

ad  hV  sin.*  p  +  cc/  {aa'  -\-hV  —  dbf  cos.  p — a'h  cos.  p)  =  0, 

and  for  parallelism 

a  :  ft  :  c  =  a' :  ft' :  (/. 

The  cosines  of  the  intersection  of  a  plane  with  one  of  the  coör- 
dinate  planes,  may  be  obtained  by  making  in  the  above  equation, 
«*,  y',  or  iz/,    that  is,    a',  ft',  or  (/  =  0,  as  in  §  19. 

26.  Cosine  of  the  inclination  of  two  lines.  The  equations  of 
the  lines  removed  to  the  origin  are  : 

Made  orthometric  by  substituting  for 

*'   ^'-y'^'    ^^y'    y,^,  theybecome 

+  7^=0,      — ^i— +  -1^  =  0. 


•— ^cos.p     "^  /Jsin^i  '        «'— ^'coö.p~  /3'5in.p 

my  ~   «(»-^coe.p)         "»  «'/    "^  ^V— ^'cos.p) 

.sin.p  T^f  — "»  c'sin.p^f'— "• 

By  substituting  the  parameter  in  these  equations  for  «,  a',  j8',  )8', 
&c.,  in  the  expressions  for  cos.  iJ,  in  §  20,  we  obtain,  cos.  ü  = 

Vn«  ,«+  ^'^ -f /J»f  —  2 «ßc« cos.p      V«/a,^-^0^^^^<i^j: 2^^^-78—7^  ; 

or  fipom  the  other  value  of  the  cos.  Uj  cos.  U  = 

_     mm'j^Jß^i^  +  ßß'  (^^  —  u^  (gff^  4-  ,/ff)  cos,  p 

Va»  ,9  +  /5a  t>  +  ^a^— 2«^c3cos.p      V.'a  «^  +  /J^ c'a+  ^1  f«—  2 T'  /8~c'alSrp ' 

which  are  the  sought  values  of  the  cosine  of  the  angle  of  the  incli- 
nation of  two  lines. 
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CRYSTALLOGRAPHIC  SIGNS,  OR  EXPRESSIONS  FOR  THE  PLANES 

OF  CRYSTALS. 

26.  It  is  apparent  that  all  the  faces  of  a  crjrstal  either  intersect 
one  or  more  of  the  crystallographic  axes,  or  would  intersect  them 
if  sufficiently  extendeä  in  each  direction.  The  faces  of  the  octa- 
hedron  intersect  its  three  axes  at  equal  distances  from  the  centre ; 
similarly  the  incipient  faces  of  the  octahedron,  on  the  cube,  (fig.  2,) 
would  intersect  the  three  axes,  if  enlarged  in  each  direction.  The 
faces  of  the  cube  intersect  but  one  axis,  being  parallel  to  the  other 
two.  But  it  is  too  manifest  to  require  expTanation,  that  all  the 
planes  which  can  occur  in  the  cube,  octahectron,  &c.,  if  sufficiently 
enlarged  would  intersect  one  or  more  of  the  three  axes. 

The  Situation  of  a  plane  may  therefore  be  expressed  by  stating  the 
relative  distances  from  the  centre  of  the  intersections  of  this  plane 
with  the  axes  which  it  meets,  or  would  meet  if  extended.  For  the 
laces  of  the  octahedron,  we  might  write  1:1:1,  understanding  by  it 
that  these  faces  cut  each  of  the  three  axes  at  equal  distances  from 
the  centre.  A  truncation  of  the  edges  of  the  octahedron  (fig.  9) 
produces  planes  which  meet  two  axes  at  equal  distances  from 
the  centre,  and  are  parallel  to  the  third.  Its  intersection  with  this 
third  axis  may  )3e  siiid  to  be  at  an  infinite  distance.  Using  the 
usual  si^  for  infinity  oo  ,  we  might  express  the  Situation  of  these 
planes  by  the  ratio  1 : 1  :  oo.  The  truncation  of  an  angle  gives 
rise  to  a  face  of  a  cube  which  intersects  but  one  axis,  being  parallel 
to  the  remaining  two ;  its  descriptive  expression  might  therefore 
be  1  :  00  :  00. 

From  a  bevelment  of  the  edges  of  the  octahedron  Tfig.  21)  arise 
two  planes,  each  of  which  intersects  two  axes  at  equal  oistances  from 
the  centre,  and  the  third  at  a  varying  distance.  If  this  distance  be 
twice  as  spreat  as  that  of  the  other  two,  the  planes  might  be  descri- 
bed  by  the  ratio  1 : 1 :  2,  if  three  times  1:1:3,  &c.  The  inter- 
mediate  planes  (fig.  26)  will  intersect  each  of  Üie  axes  at  a  dif- 
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ferent  distance  from  the  centre ;  if  the  distances  are  as  4 :  2  :  1,  this 
ratio  might  be  used  to  express  the  Situation  of  the  planes. 

In  general,  therefore,  writing  m  and  n  for  any  numerical  yalues 
that  may  be  substituted,  m:n:  1,  will  express  the  Situation  of  any 
plane  in  the  class  Monotnetrica. 

In  primary  fonns  of  unequal  axes,  if  a,  6,  c,  represent  the  axes, 
ma :  fib :  c,  or  ma  :  b  :  rc,  will  express  the  Situation  of  any  plane 
that  may  occur  upon  them. 

Such  in  general  is  the  System  of  crystallographic  notation  pro- 
posed  by  Weiss.  Its  beauty  and  importance  will  be  apparent  when 
it  is  considered  that  these  expressions  for  planes  are  identical  with 
the  Parameters  of  the  same  planes ;  and  that  by  means  of  them 
we  are  consequently  enabled  to  apply  to  crystals  the  principles  of 
analytical  geometry.  With  a  knowledge  of  these  indices  of  the 
planes,  we  nave  sufficient  data  for  a  determination  of  every  angle 
in  the  crystal. 

27.  This  System  of  notation  has  been  variously  simplified. 
The  method  proposed  by  Naumann,  in  his  treatise  on  crystallogra- 
phy,  will  be  here  adopted. 

In  the  above  expressions  for  planes,  one  quantity  may  in  all  in- 
stances  be  a  unit,  smce  merely  the  relative  values  of  the  parame- 
ters  are  reqiiired.  8:6:4,  4:3:2,  2:^:1,  are  identical  ratios : 
either  may  therefore  be  employed. 

Since  then  one  figure  may  be  a  unit,  we  need  express  only  the 
other  two.  It  is  found  most  convenient  to  write  these  two  quanti- 
ties,  one  on  each  side  of  a  letter,  which  may  be  assumed  to  represent 
ihe  fundamental  form;  that  is,  the  form  which  proceeds  from  the 
simple  ratio  1:1:1;  as  for  example,  the  regulär  octahedron.  As- 
uming  the  letter  O  for  this  purpose,  the  above  ratio  will  be 
written  2  O  |.  In  a  similar  manner  for  the  ratio  2 :  1 : 1,  we  write 
2  O ;  it  being  unnecessary  to  repeat  the  unit  after  the  O.  Also 
for  1  :  l  :  1,  we  write  O.  2:2:1  =  202;  oo:l:l=aDO; 
c»  :  00  :  1  =  ooO  oo  .  m^  O  nis  a  general  expression  for  all  faces, 
and  becomes  O  simply  when  m,=-n=^\\  becomes  oo  O  when  m  = 
00 ,  and  n  =  1,  &c. 

Designating  the  fundamental  octahedron  in  the  other  classes  by 
PjmP  n  will  be  a  general  representative  of  planes  in  these  classes. 


GENERAL  REMARKS  ON  THE  DETERMINATION  OF  THE  PARAME- 
TERS OF  PLANES  WITH  PARALLEL  INTERSECTIONS. 

28.  The  plane  o'  in  figure  1,  page  406,  makes  parallel  intersec- 
tions  with  &'  and  a^  By  means  of  the  formulas  in  §  17,  we  are 
enabled  to  determine  the  relative  values  of  m  and  w,  for  the  plane 
(/j  when  we  have  given  the  parameters  of  the  planes  o'^  and  a',  with 
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which  the  intersections  of  &  are  parallel.  To  obtain  Ihis  result, 
we  introduce  into  the  formula  the  numerical  values  of  the  parame- 
ters  of  a',  for  a,  6,  c,  and  the  same  of  &\  for  a',  V^  d :  after  a  reduc- 
tion  of  the  equation  we  obtain  the  relative  values  of  a"^  h'\  tf'^  or 
the  sought  Parameter  of  o'. 

The  general  expression  for  the  parameter  of  a  plane  is, 

m  a  \  nh\r  c^ 

which  might  therefore  be  substituted  for  a,  ft,  c,  in  the  equation, 
§  17.  But  since  a,  6,  c,  are  the  axes,  and  consequently  of  fixed  value 
in  the  same  crystal,  m,  n,  r,  or  the  coefficients  of  the  axes,  only  re- 
main  to  be  determined.  We  may  therefore  Substitute  in  the  equa- 
tion, §  17,  w,  n,  r,  for  a,  6,  c ;  m\  n\  r^,  for  a\  V^  d  \  m"y  n"^  r*\  for 
a"^  h*'^  d'^  and  the  equation  becomes 

wf'n"  {m'n — mw')  rr'-\-r*'m"  {r^m — rw')  nn''\-n"r"  (nfr—nr^)  mm'=0, 

which  is  important  in  determining  the  relative  values  of  fnf%  nf\  r"^ 
in  all  the  classes  of  crystals.  These  being  obtained,  the  relative 
values  of  the  axes  may  be  ascertained  by  multiplying  wf'^  n",  r"^ 
respectively  into  the  length  of  the  axes  a,  ft,  c.  The  example  above 
alluded  to  may  now  be  worked  out. 

The  Parameters  of    a'  =  2  :  1  :  2  =  m  :  n  :  r. 
"  "  "     0^'=  4  :  2  :  1  =  m' :  n'  :  r. 

By  substituting  these  values  of  w,  n,  r,  and  m',  n\  r',  we  obtain 

2  n"  =  m". 

Having  determined  this  relative  value  of  n  and  w,  the  exact  value 
mi^ht  be  obtained  by  measurement,  in  a  manner  hereafter  to  be  ex- 
plamed  ;  or  if  2  O  made  parallel  intersections  with  any  other  two 
planes,  another  relation  obtained  in  a  similar  manner  in  coimection 
with  the  above  2  n  =  m,  would  decide  the  sought  parameter  of  this 
plane,  without  a  measurement.  Its  sign,  as  determined  in  either  of 
these  ways,  is  3  O  |,  in  which  2  x  J  =  3,  agreeably  to  the  above 
equation,  2  w  =  in. 

If  m  =  n  in  the  above  formula,  it  is  apparent  that  by  substitu- 
ting m  for  n,  we  simplify  the  equation  for  this  particular  case. 
In  the  same  manner,  also,  there  may  be  a  further  simplification,  if 
m  orn  =  1  ;  and  also,  if  mf  equals  n',  unity,  or  oo. 

29.  The  following  table  contains  the  formula  simplified  for  the 
diflTerent  values  of  m,  n,  and  m',  n' : 
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^'  p  2,  (n'  =  2) 
mr  P,  (n'  =  1) 
m'  Poo 
OD  Pn',(m'=  od) 

oopa 

odP 

p 

ooPqo 
OP 


m'  P,  (n  =  1) 
m'Poo 

OD  P  n',  (w  =»  od) 

flOP 

p 

ooPoo 


o.  m  Pn, 


m'P 

m'  PoD 

ooPn 

ooP 


«t  Poo 
00  Pn' 
aDP2 
ooP 
P 

odPqd 


floPn' 
ooP 


1.  m" 
3.  m" 

3.  »" 

4.  m" 

5.  w" 

6.  m" 

7.  m" 

8.  m" 

10.  V  =  w. 


fm'i*— 2i»)4-'2m"(«'— m')«+«"(2— »)ifii«' 
»"  \m'  «—  »)  4-  w"  (»— mO  n  +  »''  (» —  1)  m  m' 

m  —  i»')n  +  ^"  (»»'  —  «")"*=  ö. 

n"  —  n')  n  +  »"  In'  —  «)  m=  0. 

2  —  %")  n  —  n"  (2  —  w)  m  =  0. 

n"  —  1) n  —  «"  (»  —  l)'i»  =0. 

«i— 1)»  — n"(i»— l)m  — m"n"(iii— »)  =0. 


0. 
0. 


6.  m  P  IT»,  in  which  n  =  m, 


." 


i')  m  +  «"  l« 
*'>  +  *"  (*'  • 


—  nO+n"  (»'  —  «)=< 

—  1)  — n"(«  — 1)=»0. 


>  —  m')  —  w" 
w'  —  m")  »  =  Ö. 
«)=0. 


w"(ni  — l)m'  =0. 


5.  m"=w", 

6.  «"=n",w">«. 


c.  m  P  2,  in  which  n  =  2, 

1.  w"w"(jii  — 2 «0+2 «"(«»'— «»)  +  «»»»»'« 

2.  2  wi"  (m  —  mf\  +  n"  f «'  —  m")  m  =  0. 

3.  2  m"  \n"  —  «')  —  w"  (3  —  n')  w  =  0. 

4.  n"  (2  »"  —  «)  — ^  w"  =  0. 

rf.  m  P,  in  which  n  =  1, 

1.  w"  (m  —  m')  +  n'*  (w'  —  wi")  «  =  0. 

2.  m"  (n"  —  n')  +  w"  (n'  —  1)  «  =  0. 

3.  2  m"  —  »"  (m"  +  «)  =  0. 

4.  %"  =  1,  TO"  >  m. 

5.  n"=  1,  m"<m. 

6.  — -  =  «i. 


1.  %" 

2.  n" 


c.  m  P  00,  in  which  n  =  od, 

fm"— m)— w"n'=0. 
(«"— m)  — w"  =0. 


/.  00  P  n,  in  which  m 

1.  mr*  (n"  —  «)  +  «"  («— 1)  =  0. 


=  00. 


If  a  plane  fonns  parallel  intersections  with  the  two planes  mPn 
and  m'  P,  (n'  being  equal  to  1  in  the  latter  expression,  wf  P,)  in 
Order  to  find  the  relation  of  m  and  n  in  the  plane,  we  may  employ 
the  equation  opposite  m!  P,  and  under  the  general  head  m  P  n, 
instead  of  the  lenzer  equation  on  the  preceding  page.  Or  if  the 
plane  was  situated  between  ni  P  m  and  oo  P  w',  the  short  equation 
under  mP  m,  and  opposite  oo  P  n',  should  be  employed.  In  usin^ 
the  long  equation  it  would  be  necessary  to  Substitute  m  for  n,  and 
00  for  m',  and  perform  tlie  reduction  consequently  required  :  in  the 
simplified  equation,  this  Substitution  has  already  been  made. 
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I.  CRTSTALLOGRAPHIC  SIGNS  OP  MONOMETRIC  CRYSTALLINE 

FORMS. 

1.  Holohedral  Forms. 

30.  a.  Cube,  The  faces  of  the  cube  intersect  but  one  axis ;  the 
sign  of  each  is  therefore  oo  :  od  :  1,  or  oo  O  oo. 

h,  Dodecahedron,  The  dodecahedral  faces,  e,  figs.  5,  6,  7,  8,  9, 
meet  two  axes  equally,  and  are  parallel  to  a  third.  Their  ratio  is 
therefore  oo  :  1  :  1,  and  their  sign  oo  O. 

c.  Trigoiial  Trisoctahedron^  fig,  20.  As  this  solid  proceeds 
from  a  bevelment  of  the  edges  of  the  octahedron,  fißf.  21,  the  planes 
a''  would  meet  one  axis  at  2,  3,  or  4,  &c.  times  fi-om  the  centre, 
that  it  meets  the  other  two.  Its  ratio  is  in  general,  therefore,  m :  1 : 1, 
m  Standing  for  the  varying  axis  ;  and  the  sign  is  m  O.  f  O,  2  O, 
3  O,  oecur  in  nature. 

d,  Tetragonal  Trisoctahedron,  fig.  16.  The  planes  of  this  solid 
lipon  the  octahedron  are  seen  at  a',  fig.  17,  where  it  appears,  that 
if  extended  they  would  intersect  two  axes  equally,  but  at  a  greater 
distance  from  the  centre  than  their  intersection  with  the  other  axis  ; 
it  may  be  two  or  three  times,  (fcc.     The  general  ratio  is,  therefore, 

1  :  m  :  m,  and  the  sign  m  O  m.     The  usual  occurring  forms  are 

2  O  2  and  3  O  3. 

c.  Tetrahexakedroriy  fig.  11.  These  planes  on  the  octahedron 
are  seen  at  e',  fig.  12,  where  (observing  the  horizontal  one  in  front) 
it  is  obvious  that  they  woula  intersect  two  axes  .unequally,  and  be 
parallel  to  the  third.  Their  ratio  may  therefore  be  oo  :  n,  1,  and 
hence  the  crystallographic  sign  oo  O  n.  oo  O  2,  oo  O  3,  have  been 
observed  in  nature. 

/.  Hexoctahedron,  fig.  25.  These  forms  result  from  intermedi- 
ate  planes,  and  have  therefore  the  general  ratio  m  :  n  :  1,  and  the 
sign  mO  n.  The  forms  3  O  j,  4  0  2,  5  O  J,  are  of  common  oc- 
currence. 

2.  Hemihedral  Forms. 

31.  These  solids  have  the  sign  of  the  corresponding  holohedral, 
with  the  addition  of  a  denominator  2 :  thus.  the  tetrahedron  is  de- 

8ignatecl§. 

The  tetrahedron  may  be  formed  on  fhe  angles  truncated  in  fig.  28, 
App.— D 
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or  on  those  which  are  not  trancated.    To  distinguish  the  two,  which 
have  a  different  position,  (figs.  30,  31,)  the  sign  +  or  —  is  affixed. 
In  a  similar  manner,  we  have  fbr  the  hemi-trisoctahedrons, 

i^  and  ±  -^;  and  for  the  hemi-hexoctahedron,  fig.  41,  ±  "^^ 

Another  kind  of  hemi-hexoctahedron  has  been  described  as  form- 
ed  by  three  intermediary  planes  on  each  angle  of  the  cube.  These, 
unlike  the  preceding,  have  opposite  parallel  faces,  (figs.  48,  49.) 

They  maybe  distinguished  as  follows  :  ±  s^-^  . 

In  the  same  manner,  the  hemi-tetrahexahedrons,  (fig.  44,)  which 

also  have  opposite  parallel  faces,  may  be  designated  ±  ^  -^  . 


II.    MATHEMATICAL  DETERMINATION   OF   THE   INTERFACIAL  AN- 
GLES  OF  THE  SIMPLE  MONOMETRIC  SOLIDS. 

It  has  already  been  stated  that  the  crystallographic  signs  just  ex- 
plained  are  expressions  for  the  parameters  of  the  planes,  and  thal, 
consequently,  by  means  of  the  data  they  aflford,  the  principles  of 
Analytical  Geometry  may  be  applied  to  the  calculations  of  the  in- 
terfacial  and  plane  angles,  and  also,  if  desired,  the  superficial  and 
solid  Contents  of  crystals.  ^ 

1.  Holohedral  Forms, 

32.  The  interfacial  angles  may  be  obtained  by  means  of  the  equa- 
tion,  §  19  of  the  Analytical  Geometry,  in  which  the  cosine  of  the  in- 
clination  of  two  planes  is  given  in  terms  of  the  parameters.  In  the 
first  place,  we  take  the  most  general  case,  and  determine  the  for- 
mulas  for  the  inclinations  of  the  planes  O,  O,  O',  O'',  fig.  26. 

Since  mO  n  is  the  general  expression  for  the  planes,  the  equation 
of  the  face  O  is 

m        n 

m,  n,  1,  are  therefore  the  values  of  a,  6,  c,  in  the  general  formula 
for  the  sought  cosine,  §  19.  The  corresponding  values  of  a%  ft',  c/, 
may  be  obtained  severally  from  the  cquations  of  O,  O',  or  O". 
The  equation  for  O  is 

The  first  term  is  here  minus,  because  O'  intersects  the  axis  x  be- 
low  the  plane  y  z.     For  O^'  the  corresponding  equation  is 

«  +  y  + « =  ^- 


I 
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Hence  for  the  angle  A  between  O  and  O,  a',  6',  (^,  =  71,^,  1. 

"  «      ß         "        O  and  O",  a',  V,  &,  =  —m,n,\. 

«  "     O        "       O  and  O'^  a',  ft',  (/,  m,  1,  n. 

Substituting  the  values  m,  n,  1,  obtained  firom  O,  for  a,  b,  c,  in  the 
equation  of  cos.  TF,  §  19,  and  the  above  values  successively  of  a',  6', 
&,  we  obtain 

Cos.  c = -  r/^T'.t-T^ .- 

If  mO  n  =  i  O  2,  by  substitutine  4  and  2  for  m  and  w.  in  the 
above  equations,  the  actual  values  ot  these  angles  in  the  hexoctahe- 
dron  4  O  2,  may  be  determined.  And  whatever  values  moT  n  may 
have,  by  substituting  their  values,  the  angles  in  that  particular 
instance  may  be  ascertained.     If  m  =  od,  as  in  the  tetrehexahe- 

drons,  cos.  A  = ^ ,  cos.  jB  =  —  1  =  180°,  and  cos.  C  =  — 

-^33T-.     In  this  solid  the  planes  O  and  O'  are  in  the  same  plane, 

making  the  angle  JB  =  180°.  In  the  dodecahedron  the  angle  be- 
tween O  and  (>',  and  also  O  and  O^',  that  is,  B  and  C,  each  equal 
180°.     In  the  cube  each  of  the  angles  A  and  JB  =  180°. 

Similarly  in  the  other  monometric  solids  one  or  more  of  the  an- 
gles A,  B,  C,  become  equal  to  180°.  This  may  be  observed  by 
comparing  the  Situation  of  the  planes  of  these  solids  with  those  of 
the  hexoctahedron. 

2.  Hemihedral  Forms. 

33.  a.  Inclined  hemihedrons,  O,  O^,  O'',  flg.  41,  have  the  same 
relative  Situation  as  the  same  faces  in  fig.  25.  .4'  and  O  are,  there- 
fore,  determined  by  the  same  formulas.  To  determine  the  interfa- 
cial  angle  of  jB',  the  equation  of  O  is 


The  equation  of  Cy  is 


^  +  y  +z  =  l. 

ffl  7h 


—71  —4» 

m,  71,  Ijbeing  substituted  for  a,  i,  c,  and  — w,  —  m,  1,  for  a',  J', 
(/,  we  obtain 

vi^  (»*  -j-  1)  -|-  n* 

By  substituting  the  different  numerical  values  of  m  and  n,  what- 
ever they  may  be,  from  1  to  00,  the  corresponding  angles  for  the 
other  inclined  hemihedrons  may  be  obtained.  Exceptinf  m  the  hemi- 
hexoctahedions,  one  or.  more  of  the  angles  Ä'^  B'^  Oj  become  equal 
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to  180°.    In  the  hetni-octahedron  or  tetrahedron,  A  and  C  both 
equal  180^. 

6.  Parallel  hemihedrons.  We  take  again  the  most  general  case, 
a  hemihedral  form  of  a  hexoctahedron,  tnOrij  represented  in 
fig.  49.  The  planes  including  B"  have  a  similar  Situation  with 
those  including  the  same  interfacial  angle  in  fig.  25.  It  is  deter- 
mined,  therefore,  by  the  same  formula.  For  the  other  angles  we 
have  the  equatipn  of 

By  substitutinff  first  the  values  of  the  parameters  of  O  and  (y, 
and  then  those  of  O  and  O^,  in  the  general  equation  for  the  cosine 
of  interfacial  angles,  we  find 

m*  (n?  + 1)  4-»*  m«  (»'+  1) + n« 

Also  as  above  obtained, 

Cos.  B"  =  Cos.  B  =  -  !!^^!^i;-£4. 

When  w  ==:  00,  as  in  the  hemi-tetrahexahedron,  fig.  44, 
Cos.  A''  =  —  -^ ;    Cos.  B''  =  —  1 ;      Cos.  O'  — 


In  this  solid  the  angle  B"  becomes  equal  to  180^. 

The  formulas  for  the  plane  angles  of  these  hemihedral  and  hole- 
hedral  solids,  are  easily  deduced  from  the  equations  for  the  inclina- 
tions  of  two  lines  in  space,  §  20.  They  are  of  little  importance  to 
the  mineralogist,  and  are  therefore  not  given  in  this  place. 


III.    INTERFACIAL  ANGLES  BETWEEN  TWO  DIFFERENT  FORMS. 

1.  Holohedral  Forms. 

34.  Todetermine  the  inclination  of  402  on  30f,  or,  in  general, 
mO  n  on  tn/ O  n',  it  is  necessary  to  Substitute  m, /i,  1,  for  a,  b,  c, 
and  m/,  n\  1,  for  o',  h\  cf^  as  heretofore,  in  the  general  equation  for 
the  cosine  of  the  inclination  of  two  planes,  §  19.  If  this  Substitution 
be  made,  the  equation  becomes 

Cos.  Q  (the  sought  inclination)  =  —  *"*"  )  -f-«« 


Vm-'(7i-+  1)  +  7^2   Vto^-(»'^+I)-^-ii"^- 

By  writing  the  numerical  values  of  m  7i,  and  m'  n^,  in  any  in- 
stance,  the  sought  angle  is  obtained.    This  formula  may  be  simpli- 
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fied  for  particular  Values  of  m  and  n.    A  few  of  these  formulas  are 
given  in  the  following  table,  in  which  M  is  written  for 


VTOa(n'*+l)  +  wS      and  AP  for      Vm'2(n'«+ l)+»'a. 

OD  Oao 

00  On' 

m'Omr 

m  On 
cc  On 

m  n 
M 

Wl(«»'+1) 

m  {m* » -4- 1)  +  » 

M  Vn's  +  1 

MV{m'^+^) 

n 

nn'  +  l 

Vn>+1 

nn'+l)in^+l) 

If  the  forms  under  consideration  were  402  and  2  0  2,  the  angle 
might  be  obtained  by  substitutinff  in  the  formula  opposite  mO  n^ 
w/  O  m',  4  2,  for  m  n,  and  2,  for  m' ;  and  by  performing  the  re- 
duction,  the  cosine  of  the  required  angle  would  be  determined.  If 
the  forms  were  4  0  2  and  oo  O  3,  we  should  Substitute  in  the  for- 
mula for  m  O  n,  00  O  n/,  4  2,  for  m  n,  and  3  for  n' ;  or  if  the  general 
formula  for  cos.  Q  wereused,  itwouldbealso  necessary  to  put  ooform^ 

2.  Hemihedral  Forms. 

35.  a.  Inclined  hemihedrons.  When  the  form  has  the  same 
relative  position,  that  is,  are  either  both  plus,  or  both  minus,  the 
formula  is  the  same  as  for  holohedral  forms.  ßut  when  one  is  plus 
and  the  other  minus,  the  formula  becomes 

Cos.  Q  =  _   , "L^H^'^'+JlHi^^^^ 

VTO2(n«+l)  +  »«       Vm'a  (*'»  +  1)  +  71'»  • 

If  one  of  the  forms  is  a  tetrahedron,  —  -^  ,  the  equation  becomes 

oos.  u—  Tw^v^-  • 

6.  Parallel  hemihedrons,  On  account  of  the  unsymmetricfd 
character  of  the  parallel  hemi-hexoctahedrons,  the^  planes  of  one  of 
these  solids  situated  on  another,  make  a  different  angle  with  the 
three  adjacent  planes.  Formulas  may  be  deduced  for  the  three; 
we  give  here,  however,  only  the  formulas  for  the  interfacial  angles 
between  two  analogous  planes.  If  the  solids  are  both  plus  or  both 
minus,  that  is,  have  a  like  position,  the  formula  is  identical  with  that 
for  the  holohedral  forms: 


If  unlike, 


Cos  Qf'  —  —  ^^'(^^'+^)+^^' 
^^  —  ^^ 


„       m'w  (mn'+ 1)  +mn' 


Cos.Q''  =  — 
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By  reduction  we  obtain  for  the  cosine  of  the  interfacial  angle 


3         "  3 


also  of   t^9*l  on        tl25ll 

also  Ol  ^-^  on g—  _  v(ii*+i)  vin^  +  i) 


IV.     DETERMINATION  OF  THE  CRTSTALLOGRAPHIC    8I6NS  OF 

PLANES  BT  INSPECTION. 

36.  The  method  of  determination  depends  on  an  Observation  of 
the  parallelism  of  ed^es,  and  of  the  forms  of  faces.  The  general 
equations  have  already  been  ffiven  in  i  29.  It  will  be  convenient 
to  have  the  several  deduced  tormulas  arran^ed  in  a  table,  where 
they  may  be  referred  to  in  investigations  on  tnis  subject.  An  exam- 
ple  in  }  28,  explains  the  method  of  deducing  these  fonnulas. 

1.  Holohedral. 


ooOfi' 
qdO 

O 


a.  Combinations  of  mOn^  (fig.  26.) 

1.  Truncalion  of  edge  A  of  «lO»,* 

2.  Truncalion  of  edge  CofwO», 

3.  Tnincation  of  edge  B  of  mOi, 

4.  Truncalion  of  solid  angle  a  by  rhorabic  plane, 

5.  Truncalion  of  solid  angle  b^ 

6.  Combinations  ofmOm,  (fig.  16.) 

1.  Rep.  of  S-A.  a,  of  mOifi  by  4  pl.  I-E.  with  the  same 

face  of  mOm,  par.t 

2.  Trane,  of  edge  Cof  mOm, 

3.  Rep.  of  S-A.  a  by  2pl.  ine.  on  edge  C,  I-E.  par.  lo  edge 

B  of  mOntf 

4.  Trane,  of  edge  B. 

5.  Rep.  of  S-A.  a,  by  2  pl.  ine.  on  B.  I-E.  of  2  pl.  with 
the  same  face  ofmöm  parallel, 


W9  '    -_ 


«0NIY( 


m+1 


/«-/ 


3 


n'^km 


♦  Theabove,  written  in  füll,  would  read,  A  face  of  wi'Oüi',  truncates  the  longest 


edge  ofmOn,  or  edge  A,  when  m'  {ofW Om')  = 


2mn 

■■■  ■■   ■  ■  » 


t  The  following  abbreviations  have  been  used  in  this  and  other  similar  tables : 
TVttTk:.,  truncalion;  Äcp.,  replacement;  Bev.^  bevelmenlf  ^A.  solid  angle;  I-E, 
edge  of  intersection  of  two  planes;  Par.^  parallel ;  PI.,  planes  j  Jnc.^  inclined:  Äftc., 
rhombic. 
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QOO 


ooOn' 


QoO 


m'Ofi' 


m'On' 
m'O 


m'On' 
m'Omf 


m'On' 
m'Om' 
m'O 


.m'O 
■^  3 

OD  Ol»' 
QoO 


6.  Rep.  of  S-A.  3c.  by  4  pl.  ine.  on  J7. 1-E.  par.  to  C, 

7.  Tr.  of  S-A.  a ;  I-E.  oi  3  pl.  with  the  same  face  of  mOm 

parallel ;  fig.  18,  planes  E, 

C.  mO,  (fig.  20.) 

1.  Rep.  of  S-A.  £  of  mO  by  8  pl. ;  I-E.  of  two  planes  ine. 
on  the  same  face  ofmO  parallel, 

3.  Rep  of  S-A.  c,  by  4  pl.  ine.  on  A, ;  I-E.  of  twopl.  with 
the  same  face  of  mO  parallel, 

3.  Tnmc.  of  edge  A^ 

4.  Rep.  of  S-A.  c,  by  4  rbc.  pl.  ine.  on  A,  of  mO,  (fig.  33,) 

5.  Rep.  of  S-A.  e,  by  4  rbc.  pl.  Inc.  on  B, 

6.  Rep.  of  S-A.  c  by  4  pl.  ine.  on  B. ;  I-E.  with  a  face  of 
mO,  par.  to  edge  A,  (fig.  33,) 

7.  Trane,  of  edge  B, 

d.    00  On,  (fig.  11.) 

1.  Rep.  of  S-A.  6,  by  6  pl.  I-EL  of  two  pL  ine.  on  same 
face  of  ooO»,  parallel, 

8.  Trunc.  of  edge  A.  of  ooO», 
3.  Rep.  of  S-A.  6,  by  3  rbc.  pl.  ine.  on  edges  A, 


3m=!<!^±l) 
n' 

m'=37i»— 1 

m'=JüL 
m+1 


m 


»== 


e.    00  O,  (fig.  7.) 

1.  Bev.  of  edges  of  ooO,  (fig.  37,)  W  = 

3.  Trane,  of  edges  of  qdO.  (fig.  18,) 
3.  Rep.  of  obtuse  S-A.  of  qdO,  by  3  pl.  ine.  (Hi  Caices 
of  qdO. 

/.  O,  (fig.  4.) 

1.  Rep.  of  S-A.  of  O,  by  8  pl.  (fig.  36.) 

3.  Rep.  S-A.  of  O,  by  4  pl.  ine.  on  faces  of  O,  (fig.  17.) 

g,    00  O  00,  (fig.  1.) 

1.  Rep.  of  S-A.  by  6  pl.  (fig.  34.) 

3.  Rep.  of  S-A.  by  3  pl.  ine.  on  primary  faces,  (fig.  14.) 

3.  Rep.  the  same  ine.  on  edges,  (fig.  19.) 


37.-2.  Hemihedral. 


a.  Combinations  of 


mOm 


(fig.  34.) 


1.  Tnmc.  of  edge  C,  (fig.  37.) 

3.  Rep.of  aciiteS-A.by6pl.',  I-E.  par.  to  edge  C/ (fig. 38,) 
3.  Rep.  of  ac.  S-A.  by  3  rbc.  pl. ;  I-E.  of  two  pl.  with  a 

iace  of  ü!i£?,  panllel,  (fig.  36,) 


ii'=m+l 
iit=*=3 


w'= 


w— 1 


m'«— m' 


f?l':==3» 

m'=ii+l 


m' 


m' 


3 

n'=fiH-l 
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ooOao 
O 

2 
O 

2 


2 


[aoOn'] 

2 

[ooOn'l 


m'Owi' 


qdO» 


O 


4.  Trane,  of  edge  B\ 

5.  Tninc.  of  obtuse  S-A.  (fig.  35.) 


6.  Trunc.  of  acute  S-A. 


b. 


[mOn] 


(fig.  49.) 


1.  Bev.  of  edge  B. 

2.  Bev.  ofil. 

3.  Rep.  of  edge  C.  by  plane  inclined  to- 
wards  edge  B. 

4.  Rep  of  edge  C.  by  plane  ine.  towards 
edge  A. 


«»'=«  and  m'  >m 
m':=m  and  n'>» 


[mOn] 


5.  Trane,  of  edge  B.  of 

6.  Trane,  of  edge  A. 

7.  Bev.  of  edge  A. 

8.  Rep.  of  edge  C. 


c.  ^— p— ^    (fig.  44.) 


1.  Rep.  of  inequilateral  S-A.  c"by  pl.  ine. 

on  edge  A."  I-E.  par.  lo  transverse 
diagonal, 

2.  Trane,  of  equilaterai  S-A.  (figs.  46, 
46, 47.) 


n'> 


n'= 


(m» — lVmn-(-in'(m — ^i»s)iii 
Tii\mii — l)mn 

m'(  m* — n)ii — (m — »a)m 


n'=m 


,_{'mn—l  )imi+<wi— ^»)i 
(m* — n)n 


m 


n' 


38. — V.  FORMULAS  FOR  THE  PARAMETERS  OF  PLANES  FORMINa 
PARALLEL  INTERSECTIONS  WITH  THE  PLANES  OF  THE  IN- 
CLINED HEMIHEDRONS.* 


O 
2 


mOn 

wi"  w''  (i»'  n+mW)  — m"  (w  -f  w')  »  w'  +  n"  (n'— n)  mm=»0. 
m"n"(m'»+m)— m"(tJi-l-mO»— n"(n— l)i»»»'=0. 
m"  n"  (wi-f  n)— m"(m+l)  n— n"  (n—  1)  m  =  0. 


*  The  eorresponding   formulas  for  the  holohedral    solids  have  been   given 
int». 
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m'Om' 

O 
2 


mOtn 
b.  —2-' 

2  m"  n" — m"  (w  -f  m')  +  n"  (m'  —  m)  =  0. 

m"  n"  (m'  + 1)  +  w"  (m + m')  — w"  (t»— 1)  w'  =  0. 

2wi"»"— m(m+l)— n"(wi— 1)=0. 


VI.    DETERMINATION  OP  THE  SIGNS  OF  PLANES  BY  CALCULATION. 


sin.  ^  J9 


39.  For  the  determination  of  the  values  of  m  and  n  from  the  in- 
terfacial  angles,  the  following  formulas  may  be  employed.  In  them, 
the  letter  v  represents  half  the  inclination  o{  B  on  B  over  the  an- 
gle c,  (fig.  25  :)  S  represents  half  the  inclination  of  JS  on  JS  over 
the  angle  a  ;  o'  represents  the  inclination  of  C  on  the  horizontal 
basal  section ;  s  represents  the  inclination  of  C  on  the  diagonal, 

which  connects  the  solid  angle  h  with  its  opposite.  Tan.  s  =  ^^'^i  t'    - 
a.  \,li  A  and  B  be  given  in  a  hexoctahedron : 

;  n  =  tan.v;  m  =  tan.  J  fi  sin,  v. 

2.  If  C  and  A  be  given : 

Cos.  g  =  ^^^4^'t^^ii^;  5/  =  144°  44' ^fi;  tan.  (5=sin.  (J'tan.  J  C: 

sin.  J  C  V  3        '  *      ' 

n  =  tan.(135°  — (J;)     ü^^  =  tan.  (J' V  2. 

3.  If  -B  and  C  be  given : 

Cos.5  =  ^^4^:  vz=135°  — 5;  n  =  tan.v;  w  =  tan.  J  JB sin.  v. 

COS.  4  jB  ' 

6.  If  in  the  solid  mOm,  in  which  J  il  =  90°, 

1.  B  be  given  :  cos.  v  =  cot.  ^  B  \  m-=  tan.  v. 

2.  C  be  given:  cos.  fi  =  cos.  J  CvJ  ;  5^=144°  44' — «;  m+ 
l=tan.  Ö'V2. 

c.  If  in  the  solid  mO,  in  which  n  =  1  and  JC=  90°, 

1.  -Bbe  given:  w  =  tan.  JfiVj. 

2.  i4be  given:  cos.8=:2co8.  Jil Vj-;  d'^:  144° 44'  — »;  m  = 
tan.  ^Vj. 

rf.  If  in  00  On,  in  which  wi  =  c»  and  J  £  =  90°. 

1.  ilbe  given:  cos.  v  =  cos.  J  il  V2;  n  =  tan.v. 

2.  Che  given:  n  =  tan.  (135°  —  *  C.) 

App. — E 


4 
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VII.  EXAMPLES  OF  THE  APPLICATION  OP  THE  PRECEDING  PRIN- 
CIPLES  TO  THE  DETERMINATION  OF  THE  SIGNS  OF  PLANES  OF 
MONOMETRIC   CRYSTALS. 

1.  Red  Copper  Ore.     (See  figure  of  this  species,  p.  362.) 

40.  This  figiire  represents  an  octahedron  with  tnincated  and 
beveled  edges,  and  replaced  angles. 

A  is  a  face  of  the  octahedron,  which  =0. 

e  truncates  the  edges,  and  is  therefore  the  face  of  a  dodecahedron, 
(fig.9,)=0DO. 

p  truncates  a  solid  angle,  and  is  therefore  a  face  of  a  cube,  (fig.  3,) 
=  ooOqo. 

Of  the  remaining  faces, 

Bf'  is  of  the  general  form  m  O  (comp.  fig.  21.) 

e'  "  "  00  O  n  (comp.  fig.  23.) 

a^  "  "  m  O  m  (comp.  fig.  17.) 

o  "  "  m  O  n  (comp.  fig.  27.) 

a'  truncates  an  edge  between  two  planes  e,  (oo  O ;)  its  sign  is 
therefore  2  Q  2,  (§  36,  e,  2,  and  fig.  18.) 

To  determine  af^  (m  O)  we  measure  the  inclination  of  e  on  a^'  = 
160°  32^  Subtracting  90°,  70°  32'  remain,  which  equal  half  the 
interfacial  angle  di"  :  b,"  =  i  B,  (fig.  20 ;)  using  the  formula,  §  39,  c,  1, 
m  =  tan.  J  jB  V  J,  we  find  that  m  =  2.  The  sign  of  b!*  is  therefore 
20. 

The  faces  o  (wOn)  bevjel  the  edges  of  ooO,  and  therefore  (§  36,  c,  1) 

n=  -^,.    To  determine  n,  we  measure  the  angle  o  :  e  and  find  its 

m — 1  '  ° 

value  160°  54' ;  the  Supplement  of  which,  19°  6',  is  the  angle  r, 
(§  39.)  But  according  to  §  39,  tan.  e  =  (^>— l)  v  3^  ^^^  therefore  by 
transposition  n  =     ,_!_       . 

Making  s  =  19°  6',  and  observing  that  tan.  19°  ö'  =  J  V  3,  we  ob* 
tainn=s.  Andsince  n=.  — r,  s-=  — i?  •'•  wi=  3,  and  the  as- 
certained  sign  is  30  5. 

This  could  have  been  determined  without  measurement,  if  tlie 
planes  o  were  so  extended  as  to  form  an  edge  with  the  plane  A. 
Two  opposite  planem  o  would  then  have  macle  parallel  intersec- 
tions  with  O,  and  consequently,  {h  36,  a,  6,)  we  should  have  had 

n=  -^-^ .  Therefore  since  also  n  =  ^^^    -^  =  — ^ ;  from  which 
we  find  m  =  3,  as  before  determined. 
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The  signs  of  the  planes  collected  together  form  the  foUowing 
description  of  the  crystal : 

O.    202.     ooO.     onOoo.    20.     »02.    SOj. 


2.  Native  Amalgam.    (Fig.  p.  392.) 

41.  The  general  form  of  this  solid  is  a  dodecahedron,  with  modi- 
fied  edges  and  solid  angles. 

E  =  ooO.  a'=202,  (5  36,  e,  2,  fig.  18.) 

p  =  ceOoo,  faces  of  cube(fig.  6.)    a=Oface  ofoctahedron,  (6g.  8.) 


e'=<x,On,  (fig.  13.) 


=  mO£-^,  (i36,  e,  1,  fig.  27.) 


The  inclination  of  e'  on  p  ( oo  O  od  )  —161°  34' ;  from  which  by 
subtractiitg  90°,  we  obtaiu  7P  34',  which  is  half  the  inclination  of 
e'one'overp,  and,  therefore,  equals  v,  (f  39;)  therefore,  (^39,  rf,  1,) 
«=tan.»  — tan.  70°  34'  =  3.     Consequently,  e'  =  od03. 

The  determination  also  of  o  depends  on  measurement,  and  the 
process  is  the  same  as  given  in  the  remarks  on  red  coppei  ore.  By 
this  means  it  is  found  that  O  =  30§. 

The  expression  for  the  crystal  is,  therefore, 

cbO.   202.   30§.    odOo).    »03.    O. 


Gray  Copper  Ore. 

42.  This  solid  has  a  hemihedral  char- 
acter,  being  a  trigonal  hemi-trisoctabe- 
dron,  with  replaced  edges  and  angles. 
Its  planes  belong  to  the  loUowing  forma  : 

A,  a  face  of  a  tetrahedron,  (fig.  35, ) : 
p,  a  face  of  a  cube,  =  x  O  oo ; 
8'="?^,  (flgs.  33,34;) 

e  =  ooO,  (fig.  36;) 

e'=  00  On',  (fig.  38, 1 37,  o,  2 ;) 


t''=y^.  (flg.  37,  i  37,  a,  1.) 

The  intersections  of  a'  with  two  planes  e  (ao  O)  are  parallel,  and 
therefore,  (i  37,  a,  3,)m  =  2imd'^  =  if. 

Por  the  same  reaaon,  —  a'  = =— 
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SOS 

The  planes  a^^  truncate  the  shorter  edges  of  -^,  and,  there- 
fore,  ^!'  =  ig,    (§  37,  a,  1.) 

The^ges  e' :  a'  are  parallel  to  the  shorter  edges  of  -g-,  there- 

fore,  with  respect  to  the  plane  e',  (§  37,  a,  2,)  «'=m+l,  and  henoe 
e'  =  c»03. 

The  coUected  signs  are,  -^.   ooOoo.   ooO.  ^- g-.     od03. 

■     » 
2 

/7-on  Pyrites.    (Fig.  1,  p.  406.) 

43.  The  several  forms  contained  in  this  crystal  are  as  foUow : 
P=  odO  od,  fig.  1.  Qf'=  l!^l. 

a=0,  fig. 2.  ^=^S^^ 

Q!=m"Om!',  fig.  14.  6^=1^^'.  fig.  42. 

^_[odQii-] 

By  a  measurement  of  e'  on  P  it  is  found  as  in  §  41,  ^—  ooO  2.  € 
(od  O  2)  truncates  the  edge  o'' :  o^',  that  is,  the  longest  edge  of  the 
parallel  hemi-hexoclahedron  of'  \  therefore,  (§  37,  6,  5,)  n'  ^=.71-=. 

2  and  l'^-^J  =  '■^-ö— '•    B^^  ^'  makes  parallel  intersections  with  c' 

and  a'  and  consequently  by  means  of  the  general  equation,  §  28,  for 
tlie  Parameter  of  a  plane  forming  parallel  intersections  with  two 

others,  we  find  o''  =  l-5— J. 

In  the  same  manner  also,  it  is  found  that  a'  =  2  O  2,  (§  37,  i,  8.) 
In  consequence  of  the  parallelism  of  the  intersections  of  o'  a'  and 
a'-',  the  planes  o^  replace  the  edges  C  (fig.  49)  of  the  hemi-hexoctahe- 
dron  o"^  and  are  inclined  on  the  longest  edge  JS,  (fig.  49 ;)  and  there- 
fore (§  37, 6,  3)  n'  =  >       .r^ü^J^^^'-gr-.     Substituting  4  for  m, 

and  2  for  w,  and  reducing  the  equation,  we  obtain  n'  =  }  mf. 

If  now  the  plane  e'  were  so  extended  as  to  form  an  edge  with  o', 
this  edge  would  be  parallel  to  the  intersection  of  o'  with  a'  and 
from  the  parallelism  of  these  two  lines,  observing  that  a  =  O,  e'  = 

00  0  2,  it  is  determined  that  71  =  ^^.  By  equating  these  two 
values  of  77t,  ii  is  found  that  m  =  2  and  71  =  f  and  the  whole  sign  of  o'is 
EiJiJ.    Also  from  §  37, 6, 6,  e'^=  raoQj] 
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But  as  this  intersection  of  ef  with  &  does  not  exist  in  the  crys- 
tals,  we  must  have  recourse  to  a  measurement.     As  above,  we  first 

ascertain  by  measurement  that  e''=i^EJ?-iJ.    Consequently,  (§  37, 

6,5,)o"  =  [iOi] 

The  expression  for  the  crystal  is,  therefore, 

OOOOD.      li^lj        [4021  [«021         [coOj]      o      20  2. 

s       *  2  2  8 

The  foUowing  are  the  descriptive  expressions  of  the  figures  on 
Plate  L,  belonging  to  the  Class  Monometrica : 

1.  2.  3.  4.  5.  6.  7. 

odOod         gdOqo.  0.  0.  aoOoo         0.         odOod.  qüO  od  0.  od  0  od  od  0 

8.  9.  10.  11.  12.  13. 

cc  0.0  O.QoO  OD  O 00.  OD  On.  coOn.  O.  ao02  aoO.  qdOi» 

14.  15.  16.  17.  18.  19. 

odOod.  20  2        20  2.  ooOao        202        O.mOm.        aoO.  202        goOqo.  2  0 

20.  21.  22.  23.  24.  25.  26. 

20        0.20.        20.202.        20.ooOn.        aoOoo.mOn.        mOn        O.mÖn. 

27.  28.  29.  30.  31.  32. 

^^m  ^        O  O       ^  O  0  0      0 

CO  O.mO ;.  odOod.  -  -^.ooGoo.  ~.         — -.  - — - 

m— 1  2  2  2  2  2      3 

33.  34.  35.  36.  37.  38. 

^      202  202         0202  202      ^  202^0  202      ^^ 

39.  40.  41.  42.  43.  44. 

20         20         mOn  ^        [aoO«]        [coOn]        ^  [aoO«] 

coOcr.-^.        T*         ""2"'      ®Oqo.  1— ^.       L_-i.  ooOc».       L__J 

45  and  46.  47  48.  49. 

(aoO^         [QD02]   ^  ^^^    r^Qi^]  [in Oft]. 


CLASS   DIMETRICA. 


44.  In  the  Class  Dimetrica,  the  octahedron  formed  on  the  angles 
of  the  prism,  (fig.  52,)  proceeds  from  the  ratio  1:1:1;  or,  calling 
the  vertical  axis  a,  its  ratio  is  a  :  1  :  1,  and  its  sign  is  P.  Other 
similar  solids  on  the  angles  have  the  general  sign  mP,  (fig.  67.)  As 
the  vertical  axis  of  the  terminal  plane  P  may  oe  supposed  to  =  0, 
this  plane  is  crystallographically  designated  oP,    The  lateral  planes 
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haye  the  usual  sign  ao  P  oo,  since  they  are  formed  on  the  angles  of 
the  fundamental  octahedron,  and  are  parallel  to  two  axes.  The 
planes  truncatiiig  the  lateral  edges,  (fig.  61,)  if  situated  on  the  octa- 
nedron,  (fig.  52,)  would  tnincate  its  basal  edges.  They  therefore 
would  mtersect  two  lateral  axes,  and  be  parallel  to  the  ver- 
tical,  and  hence  are  designated  ao  P.  The  beveling  planes  ef  (fig. 
62)  are  also  parallel  to  the  vertical  axis,  and  consequently,  since 
they  meet  the  lateral  uneqnally,  have  the  general  sign  oo  P  n. 
Planes  on  the  basal  edges  of  the  prism  (fiff.  63)  are  situated  on  the 
terminal  edges  of  the  octahedron,  (fig.  55,)  or  replace  the  terminal 
or  the  lateral  angles,  (fig.  56 ;)  and  extended  they  would  form  octa- 
hedrons  having  the  general  sign  m  P  co,  since  they  are  parallel 
to  one  lateral  axis.  The  planes  o  in  fig.  58,  have  the  general  sign 
m  Pn,  and  extended  form  the  solid  represented  in  fig.  59. 

45.  Hemihedral  formis  may  arise  in  the  same  manner  as  in  the 
monometric  System,  and  are  similarly  designated.    The  tetrahe- 

drons,  fig.  63,  a,  6,  are  designated  +  -^  and — g-.      The  planes 

on  fig.  66,  extended,  give  rise  to  fig.  67,  and  are  designated  in  gene- 

,  mPn 

Another  kind  of  hemihedron  may  arise,  when  the  left  hand  o  at 
top,  and  the  riffht  at  bottom,  (see  fig.  58,)  or  the  right  at  top,  and 
leit  at  bottom  ofthe  two  planes  on  each  angle,  occur  alone.  These  are 

either  p*^  or  f '^^^.      By  left  hand  at  bottom  is  understood, 

not  what  appears  to  be  the  left  at  bottom  in  fig.  58,  but  what  would 
be  to  the  left,  if  the  crystal  were  inverted  ;  that  is,  the  face  which  in 
the  present  Situation  of  the  crystal  is  to  the  right  at  bottom. 

A  third  kind  is  produced  when  the  occur  ring  plane  o,  is  that  to 
the  right  on  each  angle,  or  that  to  the  left  on  each.  These  are  ex- 
pressed by  the  signs  r  ^,  l  ^. 


I.    CALCULATIONS  OF  THE  INTERFACIAL  ANGLES  OF  THE  HOLO- 

HEDRAL  FORMS. 

46.  We  first  consider  the  octagonal  pyramid  mPn,  fig.  59,  taking 
as  usual  the  most  general  case.  The  interfacial  angles  to  be 
determined  are  X,   Y,  ^,  or  P :  P',  P :  F'',  F :  F"',     The  equa- 

tion  of  J'  is  —  +  -?  +  j2?  =  1 ,  which  gives  for  its  parameter  m  a, 
71, 1,  to  be  substituted  in  the  general  equation,  §  19,  for  a,  6,  c.   From 
P'  =  --  —  -  +  z  =  1,  we  obtain  a':h' :  &z=z  ma  :  —  n :  1. 

P'^=— +y  +  -=l,  «         a':l/:&=  mailin. 

F"'  =  -~-+^  +  z  =  l,    «        a':6':c'  =  — ma:»:L 

-^Tfui       n 
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By  a  Substitution  of  these  in  succession,  we  obtain  for  the  inter- 

facial  angles, 


Cos.  Y=  — 


n  (2 m2 a^-j-n) 


8  • 


m^  a^  (n^  +  1)  +  n» 

In  a  similar  manner  we  might  obtain  the  angle  of  inclination,  T^ 
of  two  planes,  over  the  axial  angle  of  the  base,  and  also  the  inclina- 
nation  U,  of  two  planes,  F,  over  the  interaxial  angle  of  the  base,  or 
that  at  the  edge  Y.     Their  tangents  are, 


Tan.  i  T  = 


man 


Tan    X  n  ma(n+l) 


The  cosines,  signs,  and  tangents,  of  half  the  abovfe  angles,  are  as 
follow  :  M  is  written  for  7/iW  (n'-\-\)  +n^ 


Cos. 

971  Q, 


Angle  JX;    —  ^ 
Angle  JY;-'!^^^ 


3fV2 


Angle  i^;     -^ 


M 


Sin. 

M 

V(w«ag(m+iy+g^^ 

ma  V(nH-l) 


Tan. 


ma 


V(77iV(7H-iy+2w>) 
ma(n — 1) 

ma  \/(«^l) 
n 


From  the  above  we  deduce 

Cos.  J  X :  COS.  ^  Z :  \  ma  :  n. 

Cos.  J  Y :  COS.  \  Z  \  \  ma  (n — 1^:  nV2. 

Cos.  J  X :  COS.  i  Y :  :  V2  :  :  n — 1. 

The  corresponding  proportions  for  the  other  dimetric  forms  are, 


Cos.  \  X :  COS.  \  Z, 

m,Pm  a  :  1 

mP-^    a(m — 1) :  1 

m — 1        ^  ' 

mP  ma  :  1 

wPqo 


Cos.  I  y :  COS.  I  Z« 

a{m—\) :  V2 
a:  V2 

ma  :  V2 


Cas.  \  X :  COS.  \  Y. 

V2  :  771 — 1. 
(m— 1)V2  :  1. 


II.    DETERMINATION  OF   W,   AND   fl   FROM    THE    INTERFACIAL  AN- 
GLES. 

47.  Let  •  =  half  the  inclination  of  edge  X  on  the  base  of  the 
octagonal  pyramid  ;  ^'  =  half  the  inclination  of  edge  Y  on  the  base 
of  the  octagonal  pyramid  ;  v  =  half  the  angle  of  the  base,  which 
edge  X  meets ;  6  =  half  the  angle  of  the  base,  which  edge  Ymeets. 
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The  foUowing  equations  will  then  obtain.    Their  demonstrations 
are  not  given,  as  they  are  deduced  without  difficulty. 

Tan. » (angle  Xof  ooOn)  =  n. 

Tan.  $  (angle  Y  of  ooOn)  =  ^j . 
Tan.  /  =  ma. 

Tan.  S'=  "^"+')  . 

1.  If  X  and  Z  be  given  in  the  form  mPtn^  we  deduce  from  the 
values  of  their  sines  and  cosines, 

COS.  t  X 1 

But  since  n  =  tan.  v,  we  find  by  trigonometry,     .  ^^   =  cos.  v. 
Therefore,  ^^\  „  =  cos.  v.    n  may  then  be  found  by  the  equation, 

Sin«  V  ic 

tan.  V  =  n. 
In  a  manner  similar  to  the  above,  we  find  ^!^*     =  cos.  •  :  and 

thence  for  ma,  tan.  /  =  ma, 

2.  If  Y  and  Z  be  given,  we  find  as  above, 

COS.  4  y  * 

.    '  „  =  cos.  Ö. 

sm.  I  Z 

Then  since  v  =  ISO^— (J+46o )  tan.  (^+45°)  =  n. 

.  COS.*  Z  r.  nV2  ^         *, 

Again,     .    '     =  COS.  ö' ;  ma  =  — pz  tan.  d'. 

^>       '     sm.  ^y  '  n+l 


3.  If  X  and  Y  be  given : 


COS.  \  X 

From  the  value  of  tan.  X,  we  find 

n 


=  n  —  1. 


ma 


48.  The  corresponding  equations  for  the  other  dimetric  fornw  may 
be  derived  from  observing,  that  for  mPm,  a  cos.  i  Z=i  cos.  J  JT, 

(§  46,)  for  mP;^^,  a cos.  i  Z=  cos.  J  Y  V  2,  &c. 

a.  m^Pm,, 

1.  From  X,  cos.  v'  =  -  cot.  J  X;  ma  =  tan.  v'. 

2.  From  Z,  cos.  v  =  a  cos.  i  Z;  m=z  tan  v. 

3.  From  T,m  =  ^^- ^  ^  v  (a^+i)  ^ 

If  T^  of  the  fundamental  pyramid  is  known,  since  tan.  i  7*  :=: 
—^—  (deduced  from  tan.  ^  T,  i  46,  by  making  n=  m  =  1,)  we 
have  m  =  tan.  J  T  x  cot.  ^  7^. 
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b.  mP 


m 


m — ]  ' 

1.  From  Y:  cos.  «^  ==  -  cot.  4  Y  v2 :  2  fi»— 1  =  -  tan.  6'  V  2. 

2.  From  Z :  cos.  5  =  a  V  ^  cot.  ^  ^;  j;^  =  tan.  (^  +  46°.) 

3.  FromD-:  2  ^n^l  =  v^(^M-S)Xtan.ir/ ^  ^^  if  ^^  angle  D>  of  the 
pyramid  Poo  is  known,  since  tan.  ^  C/^=-— t^t^,  (deduced  from  the 

valueoftan.  ^U;  § 46,  by  making  n  =  ^jj^,)  2mr— 1=  tan.  iCTx 
cot.  \  U'. 

c.  mP. 

1.  From  X :  ma  =  cot  « ;  cos. «  =  cot.  |  X. 

2.  From  2r:wMi  =  tan.  i-^Vj,  m=  ^^,;  -ZT'  being  the 
corresponding  angle  of  the  fundamental  form. 

d*  tu  JP  OD» 

1.  From  Y :  ma  =  cot.  s  ;  cos.  e  =  cos.  J  Y  V  2. 

2.  From  ^ :  wa  =  tan.  J  ^;  m  =  ^^. 

e.  cx>Pn. 

1.  From  X :  n  =  tan.  J  X 

2.  FromY:  ^J  =  tan.iY. 


III.    CALCÜLATIONS  OF  THE  INTERFACIAL  ANOLES  OF  THE  HEMI- 

HEDRAL  DIMETRIC  80LIDS. 

49.  By  substituting  the  parameters  of  the  faces  in  the  general 

41t.  J^iM. 

equation  for  the  cosines  of  interfacial  angles,  we  obtain  for 
(fig.  67,) 

V^OS.  JL  —  —  ^«^.(^«^1)4^«  • 

Cos.  Y  = f^tl"^  =  COS.  Y,  (§  46.) 

Cos.Z=—  '"^lTi^l!l  =  cos.^,  (§  46.) 

The  cosines  of  the  semiangles  are, 

1.0S.  4  JL  _  -jjyg-,  ix)s.  t  ir  _    ^^    , 

and  hence  we  obtain  the  proportion, 

co8.|jr-4-co6.|r 

^=cof.|JfrUot.|y 
App.— F 
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If  n=l,  as  in  -jr-,  we  obtain, 


Cos.  X  = 


Cos.  Y=  —  1.     Ck)s.  ^=  — 


SSk^+V 


IV.   COMBI NATIONS   OP  THE   DIMETRIC   FORMS   AND   THE    DETER- 
MINATION OF  THE  SIGNS  OF  PLANES  BY  INSPECTION. 

1.  Holohedral. 

60.  The  following  general  laws  are  obvious  deductions  from 
what  has  already  been  explained. 

1.  Forms  whose  intersections  are  horizontal  and  parallel,  have 
nf=n,  (fig.  67,  a',  a,  a'^) 

2.  Forms  which  have  their  intersections  parallel,  and  also  par- 
allel to  the  ed^  jr,  have  fn/=m,  (e  and  a,  fig.  66  ;  o,  fi^.  60.) 

The  following  deduced  formulas  have  been  obtained  in  die  same 
manner  as  those  for  the  monometric  solids  : — 


m'P 


m'P(x> 


ooPn' 


m'P»' 
m'Poo 


m'Pn* 
m'P 

m'PoD 


a.  Combinations  of  mPn,  (fig.  69.) 


1.  Trunc.  of  edgeVofmPw, 

2.  Rep.  of  Term-A.  by  4  rbc.  pl.  ine.  on  edge  Y, 

3.  Rep.  of  basal  angle  at  V  by  2  pl.  ine.  on  Y.  I-E.  par, 

to  X,  (fig.  60,) 

4.  Tnine.  of  X, 

5.  Rep.  of  Term-A.  by  4  rbc.  pl.  ine.  on  A, 

6.  Rep.  of  Basal  A.  at  A"  by  2  pl.  ine.  on  X.  I-R  par 
toV, 

7.  Trune.  of  basal  edge, 


b.  mPy  (fig.  62.) 

1.  Bev.  of  Term-E.  of  wP,  (fig.  60,) 

2.  Rep  of  Basal  E.  by  4  pl.  I-E.  par.  to  lerm.  edges, 

3.  Trune.  of  Term-E.  (fig.  55,) 

4.  Rep.  of  Basal  A.  by  2  pl.  ine.  on  Term-E.  I-E.  of  two 
pl.  with  the  same  faee  of  mP,  parallel,  (fig.  56,) 

c.  mP  OD. 

1.  Bev.  of  Term-Edges  oimPcc,  (sim.  to  fig.  60,) 

2.  Rep.  of  Basal  A.  by  2pl.  iuc.  on  Term-E.  I-E.  of  two 

planes  with  the  same  face  of  mP  oo  parallel,  (sim 
fig.  56,) 

3.  Trune.  of  Term-E.  of  ?wPoo,  (fig.  55,) 

4.  Bev.  of  Basal  Edges  of  mPoo,  or  rep.  of  Term-A.  by 
4  pl.  with  horizontal  intersections,  (sim.  fig.  57.) 


1/  «50H-1) 


2» 


lÄ    S= 


1»'=^ 


n 


n' 
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m'Pn' 

m'P 
2 


qdP 
odPoo 


'    2 
m'P 


61. — 2.  Hemihedral. 

mP 

a.  Combinations  of  -g-'   (fig.  63.) 

1.  Bev.  of  middle  edges,  (fig.  64,) 

2.  Rep.  of  angles  by  a  pl.  with  I-E.  par.  to  middle  edges 
-  wP 

3.  Rep.  of  ang.  by  2pl.  I-E.  of  two  pl.  with  the  same 
face  of  —  parallel, 

4.  Rep.  of  angles. 

5.  Rep.  of  middle  edges,  (fig.  65.) 

6.  mP  00. 

1.  Bev.  of  alternate  Term-E.  (fig.  68,) 
2  Tnmc.  of  alternate  Term-E.,* 


m'^2m 


m 


_«X^1) 


n' 


m'=^\m 


V.    CALCULATION    OP    THE    INTERFACIAL  ANGLES   BETWEEN    THB 
DIFPERENT  DIMETRIC  FORMS  IN  COMBINATION. 

62.  By  substituting  the  parameters  of  the  faces  in  the  general 
equation  for  the  cosines  of  interfacial  angles,  the  cosine  of  the  in- 
clination  of  two  faces  of  ntPn  and  mfPn'^  is  determined  to  be  as 
follows : — 

Cos    O— i»m-^^nn--H)+nn- 

^~V[«'4»(i»^l)+wlV[m'»aä^»'H-l>f^''] 

By  a  Substitution  of  the  several  values  which  m  and  n  may  have, 
we  obtain  the  sought  angles.  The  following  table  contains  a  few 
simplified  formula  for  the  more  simple  forms.  In  it,  M=i^(m^a^ 
(n»+l)+n».) 


1        oP         1       ooPoo       1               coPn'               1                 to'Pqo                | 

mPn 

mP 

mPcD 

n 
M 

mna 
M 

(i»w'a»-(-l)n 

V[2i»?aH-n 

ma 

ma(n*+l) 

mm'a«-|-l 

vi:a»»'«»+i] 

\/[3i»»a«+l]V[n<4-l] 

V[2nAi^'l\V[m'*a^\} 

V[m»aH-l] 

ma 

mn'a 

mm'a^+l 

V[maa«+l]V[n'>+l] 

VKaM-lJVlm'^flH-ll 

CDpn 

1» 

im'-fl 

Vln^l] 

v[i^i+]v[i»'H-i] 

*  The  following  abbreviations  have  been  used  above,  in  addition  to  those  ezplained 
under  the  Class  Monometrica:  Term-E.f  terminal  ed^e  j  7>9rm-A.,  terminal  angle; 
A.  or  A'ng.,  angle. 
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VI.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETERMINING 
THE  CRYSTALLOGRAPHIC  8IGN8  OF  PLANES  IN  THE  DIMET- 
RIC   SYSTEM. 

Anaiase^  (figure,  p.  361.) 

53.  This  ciystal  is  an  octahedron,  with  tmncated  edges  and 
replaced  angles.    The  axis  a  of  the  fundamental  form  A:=P^=z 

^,  COS.  Z=  |,  tan.  iZ=  |  and  Z=  136°  24'. 

P  =  OP,  Af=Q0P, 

e  =  PoD,  (§60,  2,  fig.  65.) 

The  intersections  of  two  planes  &'  with  the  same  a  are  paralleli 
and  consequently,  &'=2P  oo,  (§  50,  6,  4.) 
a'  on  il=253o  27',  the  Supplement  of  which,  26°  33^=4 JZ:  Prom 

fonnula  (S  48,  c,  2)  m  =^;^>  we  find  af=lP. 

Consequently,  e'=jP  od,  (§  50,  2.) 

Description  of  the  crystal,  P.  odP.  2P  oo.  P  oo.  JP.  {P  oo,  DP. 

Idocrase,  (fig.  3,  p.  350.) 

54.  a,  a,  are  faces  of  the  fundamental  octahedron. 

Axis  a=Vf .     Consequently,  cos.  X= — ^,  cos.  Y=: — yV. 
X=129o  31^  and  ^=74o  lOi'. 

It  is  obvious,  that 

P  =  OP,  c  =  ooP,  M=ooPoD,e  =  Poo,(§  50,  2.) 

An  approximative  measurement  gives  the  an^le  a' :  e=l46^  SC, 
from  which,  if  9(P  be  subtracted,  we  obtain  56°  30'=J2r,  and  since 

cosjz     _tan:15l?2:— 2-therefore  a'— 2P 
^  —  COS.  jZ''    —  tan.  37oF  —  '^  '  mereiore,  a  _  41-. 

The  planes  &*,  &,  are  of  the  general  form  ooPn.  ßy  measure- 
ment we  find,  Ar:c''=163o  30^,  M:  c'=161o  34'.  Subtracting 
90°,  there  remains  the  value  of  J  JT  for  each  form :  and  since  m= 
tan.  iX,  (§  48,/,  1,)  6^'=  aoP2,  6^=  ooP3. 

Because  the  planes  o^  o*^,  and  c'^  have  horizontal  intersections, 
and  6^'=  odP2,  both  o'  and  o'^  are  of  the  form  mP2,  (§  50,  1.) 
Because  also  o*^  forms  parallel  intersections  with  M  and  a',  (2P,) 
o'^=4P2.  Also,  o',  o^',  o'^',  form  parallel  edges  between  M  and  a, 
and  are,  therefore,  of  the  general  form  7nPm,  (§  60,  b,  2.)  Conse- 
quently, from  the  above,  o'=2P2.  As  the  mutual  intersections  of 
af'j  o*^,  o^"j  are  parallel  to  one  another,  and  also  to  the  normal  sec- 
tion,  m'=m,  (§  50,  2,)  and  since  o»^=4P2,  o^'=4P4,  and  a''=4P. 
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The  planes  o^  replace  the  basal  angles  of  the  pyramid  P,  and 
their  edges  of  intersection  with  the  same  a  are  parallel ;  therefore^ 
(§  50,  a,  1,)  m(n+l)  =  2m'n ;  or  since  tn/  =  1, 

m{n+l)  =  2n,  » 

As^ain,  since  o^  replaces  the  edge  between  e  (P  oo)  and  (/,  (2P2,) 

m(n— 1)  =  n,  (§  29,  c,  2.) 

Therefore,  m(n+l)=  2m{n — 1)  .-.  n  =  3  and  o""  =|  P3. 

Since  the  intersection  of  o^  and  &'  are  horizontal,  n'=zny  and  con- 
sequently,  o''=  3P3. 

To  determine  &  by  measurement,  we  measure  the  angle  o' :  3f, 
from  which,  by  subtracting  90^,  we  obtain  J  T.  Then  by  formula, 
(§  48,  a,  3,)  m=:tan.  ^Tx  coL^T',  we  determine  w,  as  before, 
equal  to  2. 

The  signs  of  the  crystal  thus  developed  are, 
ooPoD.  P.  OP.    odP.    2P.   4P.   2P2.    4P2.    Poo.   |P3.    odP3. 
odP2.  3P3.  4P4. 

Tungstate  of  Lime,  (figure,  p.  208.) 
55.  This  crystal  contains  two  instances  of  hemihedral  planes, 
plane  o',  [  ^,  and  plane  o^  [  '^.      The   faces    of  the  funda- 
mental pyramid  are  a,  and  the  length  of  its  axis,  according  to  Levy, 
is  VU.    Therefore,  X=108o  12^,  and  2^112°  2f. 

The  edge  il :  e'  is  parallel  to  a  perpendicular  drawn  from  the  Ver- 
tex to  the  Dase  of  A.    Consequentiy,  e'=2P  oo,  (i  50,  6,  4.) 
Since  o"  replaces  the  edge  e^iA,  m+miir'2n=0j  (§  29,  d,  1.)   Conae- 

quently,  m  = -TT-    The  inclination  e' :  o''=:163o  nearly.     The 

Supplement  of  this  angle,  added  to  half  the  interfacial  angle  at  the 
terminal  edge  of  &,  (50°  20^,)  gives  for  i  Y,  67'"-'  20^. 

Substituting  in  the  value  of  tan.  J  Y,  (§  46,)  ^^  for  m,  we 
obtain  tan. J Y=^[-y/~ 

Whence  it  is  foimd  that  n=3,  and  consequentiy  m=|,  and  the 
sign  IS  ^  t_. 

The  intersections  &',  e,  o',  being  parallel,  we  find  for  &  by  equa- 
tion,  §  28,  m  =  j^.  The  interfacial  angle  a :  o'nrlSl^  SS'.  Sub- 
tracting the  Supplement  of  this  angle  from  the  terminal  interfacial 
angle  of  2P  oo,  we  find  JX=21°  53',  from  which,  as  above,  we  ob- 

tain  &—  i  -g-. 
Description  of  the  crystal,  P,  2Poo,  ,.^'  7"T"* 
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The  foUowing  are  the  descripdve  expressions  of  the  figiures  on 
PI.  I.,  belonging  to  Class  Dimetrica: 


50.  51.  53. 

OP.aaPao,       OP.P.oüPoo.        P. 


53. 
OP.mP  00.  OD. 


54. 

mP  OD.  odP  od. 


55. 
sfiP.inP  00 


56.  57.  58. 

m  P.  SwPoo .      mP.  m''P.  m'P,       OP.  mPn.  qdPoo, 

61.  63.  63.  64. 

P  P 

OP.  ooP.ooPoo.        OP.ooPn.  odPoo.  +^-         —  ^ 


OP. 


67. 
«Pn 


68. 
mPn 

3 


69. 


liiPoo. 


m'Pfi 


59.  60. 

IM 

fnPn.  mPn.  mP,  —  P. 

65.  66. 

P  P 

-jr.nP».      — ,  odPco. 


CLASS   TETRAXONA. 


56.  The  fundamental  form,  or  that  which  proceeds  from  the  sim- 
ple ratio  a  :  1 :  1,  is  represented  in  fig.  124,  PI.  IL  It  proceeds 
from  a  hexagonal  prism,  by  a  replacement  of  its  basal  edges  or 
angles. 

For  the  purposes  of  caiculation,  the  vertical  axis 
is  designated  the  axis  of  or,  and  the  lateral  respec- 
tiyely  axes  of  y,  z^  u.  Lf  one  half  of  either  of  these 
axes  (for  instance,  the  part  lettered)  is  assumed  as 
positive,  the  other  will  be  negative.  The  general 
equation  of  a  plane  F  meeting  the  lateral  axes  y, 
z,  and  the  positive  or  negative  ^that  is,  upper  or 
under)  portion  of  the  vertical  axis  is 

The  equations  of  the  other  faces  are, 

For  F',±-,  —  ^  —  ',:^l.  ForP',±-,  +  ^  +  ^ 

'       m'       n'        f  '«''*'       r* 


=  1. 


^".±l'-i'  +  P=l- 


In  the  application  of  Analytical  Geometry,  two  only  of  the  three 
lateral  axes  are  required.    Assuming  z  and  y  as  these  two,  every 
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plane  that  may  occur  in  this  class,  except  those  parallel  to  these 
axes,  will  intersect  one  or  both  of  them.  Therefore  the  Situation  of 
a  plane  may  be  accurately  defined  by  a  reference  to  these  two  late- 
ral axes  merely.     These  axes  intersect  at  angles  of  60°  and  120°. 

Since,  then,  we  would  Substitute  y  or  z  for  w,  it  will  be  necessa- 
ry  to  determine  where  a  plane,  as  cm,  intersecting  u  at  a  certain 
distance  from  the  centre,  would  intersect  y  or  z  ]  or  in  the  figure, 
where  cm  would  meet  y,  that  is,  the  length  of  the  line  ac', 

From  the  similar  triangles  cbm,  caaf^  ca:ch  :  :  a&  :  bm,  But  ca 
z=zs'^  the  Parameter  of  u ;  bm  =  am  =  r',  parameter  oiz\  cb  =  ca — 

ba  =  y — K    Therefore  s* :  s* — r'  wad  \r^  .\  ad  - 


It  may  be  found  in  a  similar  manner,  that  a  plane  intersecting  the 

axes  u  and  y,  if  referred  to  y  and  z^  would  have  ad  =  - — ;  =  1. 

The  equations  for  F''^  F'",  F^"^  F%  above  given,  transformed 
by  a  Substitution  of  these  values,  become. 


J?m  .±  Ay_  A    i^-^')^ 
^       *  m'  ^  n'  ^        ?n^* 


I.   CRYSTALLOGRAPHIC  SIGN8  OF   PLANES. 

a.  Holohedral  Farms. 

57.  By  a  bevelment  of  the  basal  edges  of  the  fundamental  form, 
and  by  a  replacement  of  its  terminal  solid  angles,  various  forms  mP 
may  result.  A  truncation  of  the  terminal  solid  angle  is  designated 
as  in  the  preceding  class,  OP,  and  a  truncation  of  the  basal  edges, 
cx)  Poo. 

A  truncation  of  the  terminal  edges  produces  another  hexagonal 
pyramid,  having  a  diagonal  position  relatively  to  the  fundamental 
form.  From  the  last  figure  it  is  apparent  that  a  plane  truncating 
a  terminal  edge,  would  meet  the  axes  y  and  u  at  twice  the  distance 
from  the  centre  that  it  would  meet  z.  This  is  rendered  apparent 
by  drawinff  a  line  from  b  to  rf,  which  would  intersect  y  and  u  at 
twice  the  distance  from  a,  that  it  intersected  z,  The  sign  of  this 
diagonal  pyramid  will  therefore  be  P2,  or  in  more  general  terms, 
mP2,  A  truncation  of  the  basal  edges  produces  a  solid,  with  an 
infinite  vertical  axis,  the  prism  odP2. 

Intermediate  forms  in  this  class,  are  designated  generally  mPn  ; 
and  if  prisms,  ooPn. 

6.  Hemihedral  Farm^. 

A  rhombohedron  is  crystallographically  a  hemihedral  solid.  It 
may  result  from  the  suppression  of  one  half  the  ÜEtces  of  the  funda- 
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mental  form,  viz.  three  altemate  at  one  end,  and  those  alternate 
with  these,  at  the  other.  Or  it  may  proceed  from  the  hexogonal  prism 
by  a  replacement,  similarly  alternate,  of  its  basal  edges  or  angles. 

The  sign  of  a  face  of  the  rhombohedron  is  ±  -g-,  Similarly  the  form 

mPn  may  have  the  hemihedrons  ±  -g— .    When  n  =  2,  the  hemi* 

hedron  has  a  diagonal  position  relatively  to  the  rhombohedron^  and 
is  a  scalene  dodecahedron,  (fig.  116.) 

I^»   ,^^'    ^d    r5i|?,     Z  ^,  are  signs  of  planes  anal- 

ogous  in  their  derivation  to  those  of  similar  signs  in  the  Class 
Dimetrica.  The  holohedral  forms  mPn^  if  situated  on  the  basal 
angles  of  the  fundamental  form,  replace  each,  by  four  planes.  In 
the  yarious  hemihedral  forms,  only  one  half  of  these  four  occur.    In 

the  forms  ±  ^^-ö^,  the  occurring  planes  are  the  two  upper  of  one 

an^le,  and  the  two  lower  of  the  next.  Again,  they  may  be  the 
right  for  left)  band  plane  above,  and  that  which  moüI  be  to  the  right 
(or  leu)  of  the  part  now  below,  when  the  crystal  is  inverted.     These 

have  the  general  designationr  -g— >  ^~Y~'    Finally,  the  two  right 

band  (or  left)  planes  of  each  angle  may  be  the  occurring  planes ;  if 
the  crystal  be  inverted,  the  same  planes  will  be  to  the  leu,  (or  right) 

Their  general  designation  is  [  ~,  ^  "ü^. 


c.  Tetartohedral  Forms, 

The  tetartohedral  or  quarter  modifications  of  crystals,  are  in- 
stances  of  the  occurrence  of  only  one  out  of  the  four  planes  referred 
toin  the  last  paragraph.  These  are  in  fact  instances  of  hemihe- 
drism  on  the  rhombohedron,  (§  45.)  But  crystallographically  the 
rhombohedron  is  hemihedral,  and  consequently  mese  forms  are 
tetartohedral. 

If  the  existing  plane  is  the  right  (or  left)  above  of  one  angle  of 
the  fundamental  pyramid,  and  the  right  (or  left)  below  of  the  next, 
the  same  planes,  when  the  crystal  is  inverted,  will  be  to  the 
left  (or  right)  band.    Their  sign  is  therefore  in  general  similar  to 

l  mPn    ^^   T  mPn 

If  the  occurring  plane  is  the  right  above,  of  one  angle,  and 
the  left  below  of  the  next,  &c.  their  sign  will  be,  ±  r  ^^,  or 

4 

j  mPn, 
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II.    GENERAL  REMARKS   ON   THE    AXES    AND    EaUATIONS    OF   THE 

RHOMBOHEDRONS. 

58.  The  general  equation  of  a  plane  jP  in  a  rhombohedron  Pm,  is 

—  +  y  +  5r  =  1,  (1.)    By  varying  the  signs  of  jr,  y,  z,  w,  the  eqtia- 

tions  for  the  two  other  upper  faces,  and  their  opposites  below,  are 
found  to  he  as  foUow : 


Upper,  ^^i,  +  u=l.{2.)        ^-z-u  =  l,{3.) 

U7ider,-^^+z  +  u  =  l.{A.)        -  ±^  +  y_u=  1.(5.) 


Since  the  coördinates  of  three  planes  are  identical  at  their  inter- 
section,  or  the  vertex  of  the  solid  angle  they  form,  we  may  obtain  the 
values  of  the  coördinates  of  this  angular  point,  by  comparing  and 
combining  the  above  equations. 

From  eq.  1,   y=l  —  z  —  — ;     from  eq.  2,  y  =  —  -f  w  —  1, 

.".  —  +w — 1=1 — z —  — :  and  consequently, \'U+z=2.  (6.) 

Again,  from  eq.  4,  u=l  —  z-\ ;  from  eq.  6,  u  =2 — z , 

.-.  1  —  z ^=2  —  2r :  and  consequently,  —  =  1. 

ma  ma^  ^  ^^  ma 

Whence  is  deduced,  a:  =  i  ma. 

Hence  for  the  fundamental  rhombohedron, in  which  w  =  1,  x  =  Ja. 

In  a  similar  manner  we  find  y  =  —  §,  ^r  =  J. 

Also  for  the  other  lateral  angles,  x  =  i  ma,  y=  i, «  =  —  %- 

The  coördinates  of  the  apex  of  the  vertical  angle,  since  its  apex 
is  in  the  axis  of  x,  are,  x  =  ma,  y  =  0,  j2?  =  0. 

From  the  equations  of  the  angular  points  of  the  vertical  and 
lateral  solid  angles,  the  length  of  the  inclined  diagonal,  or  a  line 
connecting  these  angles,  may  be  obtained  by  means  of  the  equation 
D  =  V{x—x)^^y—yy+{z'-zy ,  and  thus  determined,  it  is  found  equal 
to  t  V»i|2a»4-3,  or  it  m  =  1,  it  equals  |  Vi^. 


III.   SECONDARY  NOTATION  OF  THE  RHOMBOHEDRON« 

59.  a,  A  more  simple  method  of  notation  for  the  rhombohedron, 
than  that  derived  from  its  relation  to  the  fundamental  pyramid,  has 

been  generally  adopted.     According  to  it,  mR  is  written  for  ^> 

cx)  R  for  — g-,  &c. ;  ahd  as  the  rhombohedral  forms  in  this  class 

are  by  far  the  most  numerous,  this  method  of  expression  is  much 
the  most  convenient. 
App.— G 
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6.  The  same  System  of  notation  may  be  extended  to  the  scalene 
dodecahedron,  or  scalenohedron,  by  comparin^  the  lengths  of  the 
vertical  axis  of  this  soUd,  with  that  of  the  inscnbed  rhombohedron. 
Since  a  scalenohedron  results  from  a  bevelment  of  the  lateral  edges 
of  a  rhombohedron,  an  inscribed  rhombohedron  has  its  lateral  edges 
in  contact  with  the  same  edges  of  the' former  solid,  and  consequant- 
ly  their  bases  are  coincident. 

To  determine  the  desired  relation,  we  may  find  the  coördinates 
of  the  Vertex  of  the  lateral  angles  of  the  scalenohedron,  from  the 
equations  of  its  planes ;  and  since  this  Vertex  is  coincident  with  that 
of  the  same  angle  in  the  rhombohedron,  the  sought  relation  may  be 
obtained  by  comparing  the  result  thus  found,  with  the  above  values 
of  the  rhombohOTral  lateral  angles. 

The  equations  of  two  planes  of  a  scalenohedron  in  the  same  Sex- 
tant, are,  , 

-  +^-+z—l.n.)         iL+y  +  f  =  i.y2.) 
Those  of  the  lower  pjrramid  forming  intersections  with  these, 

which'transformed  by  a  Substitution  of  the  value  of  u  found  in  §  56, 
become 

From  these  equations,  the  terminal  edge  between  1  and  2  is  found 
to  have  the  equations 

—  H 5?=  1,  andy  —  z  =  0, 

and  the  edge  between  3  and  4, 

The  intersection  of  these  lines  is  in  the  Vertex  of  the  solid  angle  ; 
hence  by  combining  them  we  obtain  for  the  coördinates  of  this  point, 

—  =^=^^  or  _3.  =  i=f(^);  also  ,=z  =  l 

Now  since  x  is  also  a  coördinate  of  the  same  angular  point  in  the 
rhombohedron,  and  equals  J  ma  or  J  of  the  semiaxis,  (that  is,  3  x  = 

semiaxis,)  we  also  have  ^ i=  3  x=z  semiaxis  of  rhombohe- 

dron.-  And  as  !!!^(^=:  2<^,  f(±nl)  ig- the  coefficient  of  the 
vertical  axis  a.  The  sign  of  the  rhombohedron  derived  from  the 
scalenohedron  ^  is  therefore  2<?=2i)  R, 
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60.  If  we  multiply  "^^^  the  length  of  the  semiaxis  of  Ä,  by 
^^,  we  obtain  as  the  product  ma,  which  is  the  semiaxis  of  the 

scalenohedron.  Consequently,  by  writing  this  fraction  after  R  in 
the  form  of  an  index,  we  obtain  a  secondary  sign  for  the  scalenohe- 
dron, namely, 


n 


n 

which  may  be  deduced  from  the  other  sign  -^,  by  substituting  in 
the  above  expression  the  numerical  values  of  m  and  n  from  mPn, 

9. 

From  — ^  we  deduce  as  a  secondary  sign,    ^   ~     R^-i=R\ 

the  sought  sign. 

We  may  also  derive  the  primary  signs  from  the  secondary  m'R"'. 

From  the  above  secondary  expression,  n'  =  ö^-j 
therefore,  2n'  —  nf=n,  and  consequently,  n  =  -7^^. 

Again,  to  determine  m,        m'  =  — — ^j 

.  • .  m^n  =  2m  —  mn,      and     m  =  ^^  ;   but  since  ^^  =  n', 


2— n  '  2—n 


m  =  mW. 


Consequently,  mV  P  7*' 4-1  is  the  primary  sign  of  the  scalenohe- 

2-3  3 

dron,  m'i2»' .     From  iP  we  obtain  3P  3-f-i  =  3P  2,  as  above. 

In  the  diagonal  prism,  arising  from  the  truncation  of  the  lateral 
edges  of  the  mombohedron,  the  vertical  axis  =  od,  and  consequently, 
mR*  becomes  mÄ*.  This  sign  is  equivalent  to  aDP2,  which  is 
the  primary  sign  of  the  same. 

In  recapitulation  we  State,  that  for  any  rhombohedron,  we  have 
the  genercJ  expression,  mR. 

For  a  series  of  scalenohedrons  arising  from  a  bevelment  of  the 
lateral  edges  of  any  rhombohedron,  mR,  the  general  expression  is 

mÄ*  / 

and  for  the  prism,  (or  scalenohedron  with  an  infinite  axis,) 

mR"^. 


IV.    CALCULATION  OF  INTERPACIAL  ANGLES. 

1.  Holohedfal  Forms. 

61.  The  lateral  axes  are  obliquely  inclined,  and  require  the  equa- 
tion  for  cos.  TT,  in  §  26.    Since  the  anglQ  of  inclination  is  60^,  and 
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COS.  6(P  =  i,  and  sin/  6(P  =  f ,  the  equation  becomes,  afler  a  Sub- 
stitution of  these  values, 


a.  Form  mPn,  (fig.  126.) 

The  equation  of  F,  of  this  solid,  is  —+^  +  z=l. 

The  equation  of  /^,    —  H y  +  z  =  l. 


fna   '•''II 
a;     ,    y 
ma 

Substituting  the  parameters  obtained  from  Fy  for  a,  6,  c,  and  those 
from  i^,  1^',  P^  in  succession,  for  a',  6'j  </,  we  deduce, 

Cos    X  9m^a\nM-a>>-2)-h3n^ 

P/.c    V—         9mgaa(4n-n«-l)H-Sna 
.^        ^ 4mag"(7>g — n  4- 1)  —  3fi» 

UOS.  Zä  —  —  4,^n^^3__^_,.l)_f.3^- 

For  the  semiangles  we  may  thence  obtain, 

Cos.  i  X=  2^^^  COS.  J  Y==  ^!?ii^^ 

in  which  equations,  itf  =  V  (4m»a*(n3  —  /^  4. 1  j  .j-  3yi2j . 
whence,  cos. } X:  cos.  J ^: :  wia  (2  —  n) :  n  V3, 
COS.  J  Y:  COS.  J  ^: :  ma  (n  —  1) ;  n, 
cos.JX:cos.J  Y::2  — n:(n  —  l)v3. 

Representing  the  inclination  of  two  faces  over  an  axial  basal  an- 
gle, (angle  at  edge  X,)  by  T,  and  that  over  a  diagonal  angle,  (angle 
at  edge  Y,)  by  Ü,  the  same  process  as  above,  wiüi  a  subsequent  de- 
duction  of  the  tangent  firom  the  cosine,  gives, 

iurx   X  T—  '^^V^     tan    X  TT  —  majn+l) 

lan.  ^  ^  _  ^(^^v(2--n)2^3^)'    loa.  ^  u  _  v3v(m?a>(w-l)a+^y 

6.  By  making  n  =  ^—^  we  find  for  the  relations  of  the  semi- 
angles of  mP^jjj  cos.  JX:  cos.  J  Z: :  a{m  —  2) :  V3. 

Cos.  i  Y:  cos.  J  ^: :  a  :  1. 
Cos.  J  X:  cos.  J  Y: :  m  —  2 :  V3. 
Also  for  the  vaiues  of  T  and  (7, 

^'^T=  ;^^j^^^^,     tan.  J  t/'  =  ^3^(^^i)- 
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Observing  that  tan. }  ??  =  J/^^y   IP  being  the  corresponding 
angle  in  the  fundamental  fonn,  we  obtain, 

2m  — 1  =  ^55i*^=3tan.ir7xcot  iJ7. 

tan.  iC/^  »      '^  M 

From  which  eqiiation,  if  U  and  C/"'  are  known,  m  may  be  found. 
c.  In  the  prism  aoPn, 

Consequently,g;^  =  V  i  X  tan.  JX,  and  ^  =  V  J  x  tan.  i  Y. 
(£.  In  the  pyramid  mP,  in  which  n  =  1,  we  have, 
tan.  i  X=  :5^:ö:^iill?,    tan.i^=tan.i£^=2OToVi, 

tan.i2'=     ""^^ 


V(«V  +  3) 


■1/3  ■ 

From  the  angle  Z  we  obtain,  ma  =  -^  tan.  ^  ^. 
Or  since  2a  V  i  =  tan.  i  -Z"^  in  the  fundamental  form, 


c.  In  mP2, 


tan.  J  Y^v(W4-4)^  taii.i^=tan.ir= 

mA1/3 


tan.  4  ?/=  -77-^7-r-rT\- 

From  tan.  i^,  m  =  ^55ii^,  but  in  the  form  P2,  in  which  w=l, 
tan.  J^'  z=  a.     Consequently, 

2.  Hemihedral  Forms. 

uiPn 
a.  The  scalenohedron,  — ö""'    (fig-  116.) 

The  formulas  for  the  cosines  of  the  angles  are  deternuned  in  the 
manner  heretofore  described. 

Cos.  iX=  ^^,  i»f  being equal  to  V{4m'a'(n^  —  n  +  l)+3w2). 

sm.i^=  --^^. 

Whence,    Cos.  ^X :  cos.  j  Y : :  1  :  ?t  —  1. 
Cos.  ^X :  sin.  ^Z : :  1  :  7i. 
Cos.  ^  Y :  sin.  \Z : :  n  —  1 :  n. 
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For  the  value  of  n,  we  obtain  from  these  proportions, 

COS.  I  y+  COS.  kX,       sin.  |Z.       sin.  tZ 

^  C08.iir         '    ^        C08.|J!r'  ^        sin.jZ— cos.|y 

Designating  the  inclination  of  the  longest  tenninal  edge  on  the 
tenninal  axis  by  «,  and  that  of  the  shorter  by  ß. 

Cot. «  ^^ÜJi^),   cot. /S  =  ^!?^>. 

mP 

h.    Rhombohedrons  db  "2"'  ^^  ^Ä. 

Cos.  X=  ^^^7o  =  —  COS.  ^.     ¥=  I8O0. 

Cot  a  =  2f?m  Vj.      Cot.  ß  =  wa  Vj. 

\xru  ^«  ^-*  cot.  a        1/3  co:.  c 

Whence,  ma  =  —-7-  =  — 5 — . 

Also,  ma  =  ^  =  V3  cot.  Ä. 
'  Vi 

m  =  ^~^j  «^  being  the  corrcsponding  angle  in  the  fundamental 
rhombohedron,    and  m  =  ^~» 

'  cot.  ß' 

m'Pn' 

c.  The  angles  of  — 5 —  in  terms  of  m  and  n  of  the  sign  wR» , 

may  be  obtained  by  substituting  in  the  expressions  deduced  for 

these  angles,  m'n'  for  m^  and  — ; — t  for  n,  (§  60.) 
The  results  obtained  are, 

"  ifia(»+l)V3  ^  i«a(ii— l)v^^ 

Also,  cos. 'X:cos.4Y::n  +  l:n—l  .-.  ^  =  25!ii^. 

'  '*  '  n — 1  COS.  |y 

cos.iX:sin.i^::n  +  l  :  2n      .-.  ^  =  ^-^1*^. 

*  "  '  2»  sin.iZ 

cos.xY:sin.  l^::n  — l:2n       /.  ^  =  ^?^. 

2  ■  2n  sin.  JZ 

mPn         ,      mPn 

d.  Forms  r  — s"'    ^™  ^  — ö"' 

Tan.  i2?  =  tan.  ^  U,    tan.  i^=  tan.  j  T. 

or2m-l  =  Tan.iZ>x^^^^^'+^>. 
In  quartz,  l22^tl)  _  3.34  ...  2m  —  1  =  tan.  ^^  X  2-34. 
e.  In  the  prism  00  Ä», 

Cos. X=  -  a(3^^i)  .   COS.  y  =  -ä^^zfrij-,  COS.  .^=  g^jj^. 
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62. — V.   COMBINATIONS  OF  TETRAXONAL  PLANES. 


m'P2 


cx)P2 


aaP2 
odP 


qdP 
cdP2 


m'Rn 


m'R 

—m'R 

od/?»' 

coR 

gdP2 


viRn' 
—m'R 

ocRn' 

ocR 

odP2 

w'P2 


a.  Hexagonal  pyramids  mP,  (fig.  124.) 

1.  Tnincation  of  terminal  edge  offliP, 
*2.  Replacement  of  lateral  angle ;  I-E.  par.  to  ter- 
minal edge  of  mP,  (fig.  127,) 

3.  Truncatiou  of  basal  angles. 

4.  Truncation  of  basal  edges. 

6.  mP2,  (similar  to  fig.  124.) 

1.  Trunc.  of  edges  of  mP2, 

2.  Trunc.  of  basal  ^ges. 

3.  Trunc.  of  basal  angles. 

c.    00  Pn* 

1.  Trunc.  ofedge  YofcoPn, 

2.  Trunc.  ofedge  Jfof  coPn. 

63.     a.  mÄ»,  (fig.  124.) 

1.  Bev.  of  obtuse  Term-E, 

2.  Bev.  of  acute  Term-E, 

3.  Bev.  of  basal  edges, 

4.  Terminal  angle  replaced  by  6  pl.  *,  I-E.  bori 
zontal, 

5.  Terminal  angle  replaced  by  6  pl.  *,  I-E  par.  to 
basal  edges  of  mR* , 

6.  Basal-A.  rep.  by  2pl.:  I-E.  horizontal, 

7.  Trunc  of  obt.  Term-E. 

8.  Rep.  of  Term-A.  by  3  rbc.  pl. 

9.  Trunc.  of  acute  Term-E. 

10.  Rep.  Lat.  A. :  I-E.  par.  to  obt.  Term-E. 

11.  Rep.  of  Bas-A. ;  I-E.  horizontal, 

12.  Trunc.  of  basal  angles. 

13.  Trunc.  of  basal  edges. 

6.  mRy  (fig.  107.) 

1.  Bev.  of  Lat-E.  of  wÄ,  (fig.  115,') 

2.  Bev.  of  Tcrm-E.  of  wÄ,  (fig.  117,) 

3.  Trunc.  of  Term-E.  (fig.  119,) 

4.  Rep.  of  Lat-A.;  I-E.  par.  to  inc.  diagonal, 

5.  Rep.  of  Lat-A.  by  two  pl.,  (fig.  1 18.) 

6.  Trunc.  of  Lat-A  ,  f  fig.  111.) 

7.  Trunc.  of  Lat-E.,  (fig.  109.) 

8.  Rep.  of  Lat-A.  by  2  pl.;  I-E.  par.  to  inc.  diag. 

c.  mP2, 

1.  Bev.  of  altemate  Term-E.  of  otP2, 

2.  Trunc.  of  altemate  Term-E.  of  mP2, 

3.  Rep.  of  Lat-A. ;  I-E.  par.  to  Term-E. 


m'=2w 


m'=|m. 


w'r3tt'+l)==W3«4-l) 
m'(37i'— l)=in(3n-.l) 

m'=i»i(3»-fl) 


ni'=W3i^— 1) 
m'=Jm(3ti+l) 


|»i'(3n'+l)=i:»t 
m'=2m 


wi'=J»i 


im'(3n'-fl> 
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64. — VI.    £aUATION8  FOR  THE  PARAMETERS  OF  PLANES  FORMING 
PARALLEL  INTERSECTIONS  WITH  TWO  HEMIHEDRAL  FORMS. 

+  m'Ä»' ;  tn"n"{m  —  m')  ±  wfn'ipi!' — rn)  —  mn{m'*  —  tn/)  =  0. 
In  this  equation  the  npper  sign  is  used  when  the  two  planes  forming 
the  intersections  incline  towards  the  same  poles  of  the  vertical 
axis ;  the  lower,  when  they  incline  to  different  poles.  When  the 
form  w''Ä*"  has  the  general  representative  sign  7n/^P2,  this  equa- 
tion becomes  m'^{m  —  mf)  +  mm^n  +  n')  =  0. 

—  mÄ*' ;  mf'n"{m  +  fii')  T  mfn\m"  —  m)  —  mn  {m"  —  mf)  =  0. 
If  m"R^"  =  m"P2,  m'\m  +  m')  —  mm'{n  ±  n')  =  0. 

mfP2 ;  m/\n"  —  n)w  ±  m/(m"  —  w)  =  0. 


VII.    INTERFACIAL  ANGLES  OF    DIFFERENT    TETRAXONAL  FORMS. 

65.  The  method  of  deducing  the  cosines  has  been  sufficiently 
explained. 

Cos.  infPvf  on  mPn  = ^^ ,  -  -^  ^'  ^^ —  • 

MM 

In  the  following  values  the  negative  sign  is  omitted : 


OP          1                      xP»                        1                    mP2                   1 

Wl'P»' 

n'\/3 
M 

i»f  V(n2— n-f-1) 

wi'pa 

Vim'^a^V) 

w/an  V3 
V(ffi'%H-l)V(i»«-n+l) 

»«'aa+l 

VCfli'^aSH-l)  t/(«»alf  1) 

qdPä' 

0 

2nn'— ii-^'-|-3 

• 

2\/(w'a— n'+l)  VCw^-^fi+l) 

The  cosine  of  the  inclination  of 


— wiÄ»  :  — I»' 


wÄ« :  — m 

— mR^  :  4-m 


7»Ä«  :  m'P2  =  — 

In  these  equations, 

N=  V(mV(3n»  + 1)  +  3). 


NN' 

iVV(4m'*a'H-3)' 
(ifmm^a^±l)V3 

iV  =  Vim'^a'  (3n'^  +  1)  +  3). 
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The  cosines  of  the  inclination  ~?  :  ^!^^',  when  both  forms  aie 
inclined  to  the  same  pole  of  the  vertical  axis, 

awnn^o^aiw" — n  — '  w^ + a)  4-  Sl^n^ 

MRT  ' 

when  inclined  to  diferent  poles, 

MM 

Similarly,  cos.  of  ~!5 :  —  ^'^y"'  ^*^®^  ^^®  ^wo  planes  are  inclined 
to  the  same  pole, 

amm^g«(nn" + n  +  n"  —  2)  +  3im^ . 

when  inclined  to  different  poles, 

^tmm'a\nnf — n  ~  «^  -f  2)  —  3im" 


VIII.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETERMIN- 
ING  THE  CRYSTALLOGRAPHIC  SIGNS  OF  PLANES  IN  THE  TE- 
TRAXONAL  SYSTEM. 

1.  Apatite,  (figure,  p.  186.) 

66.  This  figure  represents  a  hexagonal  prism,  with  truncated  lat- 
eral edges  and  replaced  basal  edges  and  angles.  The  plane  e  may 
be  selected  as  a  face  of  the  fundamental  pyramid.     Then 

P  =  OP,  M=  ooP,    e  =  QoP2,  (§  62,  a,  3.) 
a  truncates  a  terminal  edge  of  P,  and  therefore  =  P2,  (§  62,  a,  3.) 
The  edge  a' :  e  is  parallel  to  a  terminal  edge  of  P,  since  it  is 

parallel  to  the  edges  of  the  plane  a,  which  truncates  this  edge ;  con- 

sequently,  a'  =  2P2,  (§  62,  a,  2.) 

The  ^ige  a  :  e^  is  parallel  to  a  terminal  edge  of  & ;  therefore, 

since  a  =  P2,  e'  =  JP,  (§  62,  a,  2.) 

a^  (2P2)  truncates  a  lateral  edge  of  the  pyramid  e"  (rnP),  and 

therefore,  e''  =  2P,  (§  62,  a,  1.) 

The  edge  a'' :  &^  is  parallel  to  a  terminal  edge  of  e"  (2P) ;  con- 

sequently,  af'  =  4P2,  (§  62,  a,  2.) 
Description  of  the  ciystal  : 

00  P.     cx)P2.    OP.    }P.    P.    2P.    P2.    2P2.    4P2, 

2.  CcUcareous  Spar,  (fig.  2,  p.  193.) 

67.  This  figure  is  secondary  to  a  rhombohedron.  Its  larger 
faces  belong  to  a  scalenohedron.    Its  primary  faces  are  marked  R. 

a  is  a  face  of  a  hexagonal  prism,  and  equ€ds  co  i2,  (§  63,  o,  12.) 
The  interfacial  angle  a' :  a,  diminished  by  90°,  equals  the  incli- 
nation of  a'  on  the  base,  =  the  angle  ß ;  and  since  m  =-^|4i 
App.—H 


» 
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(§  61,  &))  ß'  being  the    corresponding   angle    in  the  primary, 
o^  =  —  2Ä. 

The  edges  Ä :  c',  c' :  e',  e' :  Ä,  are  situated  one  above  the  otiieri 
(the  two  planes  ü,  being  at  opposite  extremities  of  the  crystal,)  and 
are  parallel ;  consequently,  ef :  e',  are  faces  of  a  scalenohedron,  Ä», 
(§  63,  6,  1.)  But  also  the  planes  cd  ( —  2i2)  tnincate  the  acute 
terminal  edges  of  the  scalenohedron.  It  follows,  therefore,  that 
^  =  R\  (§  63,  a,  9.) 

The  terminal  edges  of  the  primary  are  truncated  by  e  =  —  JÄ, 
(§  63,  6,  3.) 

The  plane  &  forms  a  horizontal  intersection  with  ef  (/P)  and  is, 
therefore,  of  the  general  form  mR\  (§  63,  a,  4.)  Also,  because  it 
bevels  the  terminä  edge  of  the  primary  R,  Jm'  (3n'  —  1)  =  m,  (§  63, 
J,  2.)  Since  n'  =  3,  we  have  Amf  =  w  =  1  and  mf  =  J,  there- 
fore e'=jÄ^ 

The  two  adjacent  planes  &  (iR')  form  parallel  intersections  with 
two  faces  of  the  rhombohedron  a'',  and  therefore  bevel  its  termi* 
nal  edges ;  consequently,  since  im*  {3nf  +  1)  =  m,  (§  63,  o,  10,) 
a''  —  —  {Ä 

Description  of  the  crystal : 

R\    iiP.     ODÄ.    —  fÄ.    iÄ.    — 2Ä.     R, 

3.  Crichtonitej  (figure,  p.  384.) 

68.  This  figure  is  in  part  hemihedral.  Its  primary  faces  are  let- 
tered Ä.  a  =  OÄ. 

The  edge  R :  a  being  at  right  angles  to  the  edge  R :  (/,  f  this  is  ap- 
parent  in  the  crystal  though  not  in  the  fimire,  an  ortno^aphic 
projection  of  it,)  the  plane  (/  intersects  R  parfulel  to  the  inclmed  di- 
agonal of  the  latter.  The  ed^e  R:a'  is  also  parallel  to  the  same 
inclined  diagonal,  and  in  addition,  the  edge  between  R  above  and 
af  below  is  horizontal.  Therefore,  since  Ä  is  a  face  of  a  rhombo- 
hedron, a'  is  also  the  face  of  a  rhombohedron  ;  and  because  of  the 
parallelism  of  the  edge  Ria*  to  the  inclined  diagonal,  as  above 
stated,  afz=z  —  2R,  (§  63,  6, 4.) 

Hence  follows  also,  (/  =  |P2,  (§  63,  6, 8.) 

The  intersection  a' :  a"  is  horizontal,  and  besides,  the  edge  Ä :  a'* 
is  at  right  angles  to  a(0i2).     Therefore,  d*  =  —  JA. 

This  might  have  beeil  determined  by  the  parallelism  of  the  edges 


a :  a',  o :  a". 


4.  QuartZj  (fig.  7,  p.  339.) 

69.  In  this  figure,  i2,  af*j  are  the  planes  of  the  fundamental 
pyramid.  a/*\  a'%  a%  are  other  pyramids,  and  the  obliquely  situa- 
ted  planes  tetartohedral  forms.     a  =  opP. 

The  edge  R  :  e*  being  parallel  to  a  terminal  edge  of  the  funda- 
mental pyramid,  e*  =  2P2,  ( J  62,  a,  2.) 
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Because  the  intersections  of  the  planes  </, 
(/',  (/",  o*^ ,  are  parallel  to  c',  they  have  the 

general  sign  mP  -^~ 

The  signs  of  the  planes  a"'^  a*^,  a^,  may  be 
determinä  by  measuring  the  inclination  a  : 
a%  a  :  a*^,  a  :  a^,  in  the  manner  heretofore 
described.     They  are  thus  found  to  be 
a^  =  äA  a»^  =  3P,  a'"  —  ^P. 

The  inclinations  of  e/,  (/',  o'^^,  o^^,  o^,  on  the 
face  a,  diminished  by  90°  equal  each  the 
semiangle  Z,  (§  61,)  and  by  the  formula  in 
the  same  paragraph,  (§  61,  rf,) 

2w  —  1  =  2-34  tan.  J  Z',  we  obtain, 

4  4  4  4  4 

Description  of  the  crystal:    P.    ccP.    2P2.    fP.    SP.    4P. 


SPi 


,  4PA 


/5^.    /6£l.    /?£!. 


The  foUowing  are  the  descriptive  expressions  of  the  figures  on 
PL  IL,  belonging  to  Class  Tetraxona: 

107  and  108.  109. 

R.  R.R  CD,  or  mR.mR  ® 

114.  115.  116.        117. 

OR.  ccRy  or  P.  OD  P.    R.R»,  or  mR  wÄ«.    mÄ».    R.m'R»'. 

120.  121.  122. 


110. 
mR^.mR, 


111. 
Ä.aoÄ. 


112. 
<x>R,R. 


113. 
Ä.Oä. 


118.  119. 

R.m'Rn'.    R.  —  |Ä,  or 

123.  124. 


m 


mR.  —  2  ^-     ■"  *^-    ^-  — 2ä,  or  mÄ. — 2mÄ.     — 2Ä. 

125.  126.  127. 

OP.mP.  00  P.  00  P2.        mPn,        P.2P2,  or  mP.2mP^, 


R.^R.    Ä.  — Ä,orP, 
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70.  Fig.  76,  a  rhombic  octahedron,  is  the  fundamental  form  in 
this  class.  The  parametric  ratio  of  its  faces  is  a  :  fr  :  c,  these  letters 
representing  the  semiaxes.  Its  terminal  edges  are  unequal :  one 
may  be  called  the  macrodiagonal,  the  other  the  brachydiagonal  ter- 
minal edge :  the  former  is  connected  with  the  langer  lateral  axis 
or  diagonal,  the  latter  with  the  shorter  lateral  axis  or  diagonal. 
Forms  making  horizontal  intersections  with  P  have  the  general 
sign  mP.  Truncation  of  the  basal  ed^es  produces  a  prism  ooP, 
(the  lateral  planes  of  the  primary  rhombic  prism.) 

Since  the  basal  angles  of  the  fundamentid  form  are  imequal,  and 
also  the  terminal  edges,  they  are  modified  independently,  and  re- 
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quire  each  a  distinguishing  mark.  The  plane  truncating  the 
shorter  edge  is  parallel  to  the  lon^er  lateral  axis ;  it  is  therefore  de- 
signated p  00.  The  truncation  of  the  other  terminal  edge  produces 
a  plane,  parallel  to  the  shorter  axis  ;  this  may  be  expressea  by  p  oo. 
Other  planes,  on  the  lateral  angles,  will  bave  the  signs  mp  cd  or 
fnp  cz>,  according  as  they  are  parallel  or  incline  to  the  longer  or 
shorter  lateral  axis,  when  these  faces  are  parallel  also  to  the  verti- 
cal  axis,  m  =  od,  and  the  planes  have  the  sign  co  p  oo  or  oo  p  oo. 
These  are  the  larger  and  smaller  lateral  faces  of  the  right  rectan- 
gular  prism.  Intermediate  planes  are  as  usual  designated  mPti. 
According  to  their  relation  to  the  lateral  axis,  they  are  distinguish- 
ed  by  the  marks^or  v^  over  the  P,  as,  mptij  mpn. 


I.    CALCÜLATIONS  OP    THE    INTERFACIAL  ANGLES  OF  THE   TRI- 

METRIC  FORMS. 

71.  The  equations  of  the  faces  of  the  fundamental  octahedron 
are  the  following : 

ForF,  i  +  i  +  i  =  L  ForF',  ^  +y_l=i, 

F'',-  — I  +-=1.  jP'',  — -  +?-  +  -  =  l. 

By  introducing  the  parameters  from  these  equations  in  the  gene* 
ral  formula,  §  19,  we  obtain. 

Cos  Y—  ^^^^-^^ 

Hence  we  have  for  the  cosines  of  the  semiangles, 

Cos.iX=^,  Cos.iY=^,     ^     Cos.i^=:g,   . 

in  which  M=z  ViiS4^<54S^' 
Finally,  also. 

Tan.  1  X=^y^^,  tan.  }  Y=*^^^>,  tan.  i  ^='^^^\ 

By  writing  in  these  formulas,  ma  for  o,  nb  for  6,  nc  for  c,  ac- 
cording to  the  yalues  of  these  quantities  in  anygiven  form,  the  aa- 
gle  X,  Y,  Zy  for  that  form,  may  be  determinea. 

We  thus  deduce  for  the  prisms, 


o.  1.  odP,  tan.  i  X  =  1 

2.  "     tan.4Y'=-. 

C 

3.  oDpn,  tan.  J  X=:  j. 


4.  oopn,  tan.  J  Y=:-. 


ne 

e 


5.  OOP»,  tan.  j  X=jj|. 

6.  "    tan.  4Y  =  -. 
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Consequently,  from  equations  1  and  3,  n  =  tan.  ^  X-*-  tan.  i  Xf^ 
(a);  land5,n  =  tan:jX'-4.tan.  JX,  (iS);  2  and  4,  m=  tan.J  V 
tan.  J  Y,  (7) ;  2  and  6,  n  ==  tan.  i  Y  -^  tan.  J  Y",  f£) ;  in  which  the 
marked  letters  represent  the  angles  of  the  form  ooP. 

6.  If  c  =  OD,  as  in  the  forms  mpoo  and  p  00, 

in  mp  OD,  tan.  *  Y=  —  :  tan.  J  -Z'=^ ; 

in  p  00,  tan.  J  Y  =-  ;  tan.  J  ^  =^. 
Consequently,  m  =  tan.  i  Y  -♦-  tan.  i  Y,  (s) ;  m  =  tan.  J  JZT  -»-  tan. 

c.  If  6  =  00,  as  in  the  forms  tnp  co  and  p  od, 

in  mp  00,  tan.  i  X=— ;  tan.  i  Zz=z  —  ; 

in  p  00,  tan.  i  JP  =  -  ;    tan.  i  ^'  =  -.     . 

CJonsequently, »»  =  tan.  \X'  -^  tan.  i  X,  (»i) ;  m  =  tan.  i  .Z^  -^  tan. 
*  Zf,  («). 

The  values  of  m  and  n  here  deduced,  might  have  been  derived 
from  plane  tri^onometry,  employing  the  right  angled  triangles  form- 
ed  by  the  semiaxes. 

In  the  same  manner  we  may  obtain  the  value  of  m  in  wP,  the 
inclination  of  mP  on  ooP  bemg  given.  For,  subtracting  90^ 
from  this  inclination,  the  tcui^nt  01  the  remaining  angle  varies  as 
the  length  of  the  vertical  axis,  which  is  the  perpendicular,  in  the 
triangle  containing  the  given  angle.  Consequently,  representing 
the  constant  base  of  this  triangle  by  p,  and  the  given  angle  by  p, 


ma 


tan.  p  =  —  ;  and  if  m  =  1,  as  in  P,  tan.  ^  =  -. 
We  hence  have  m  =  tan.  p  x  -  =  tan.  p  x  cot.  p'. 


II.    DETERMINATION  OF  THE  DIMENSIONS  OF  OCTAHEDRONS. 

72.  In  the  preceding  paragraphs  the  method  of  determining  the 
angles  of  octahedrons  from  their  axes  has  been  explained.  We 
may  also  deduce  the  values  of  these  axes  from  the  observed  angles. 
These  valaes  may  be  directly  obtained  from  the  angles  of  the  sev- 
eral  diagonal  sections. 

Let  a  represent  the  inclination  of  the  macrod.  terminal  edge  on 
the  vertical  axis. 

jS,  the  inclination  of  the  brachyd.  terminal  edge  on  the  vertical 
axis. 

7,  the  inclination  of  a  basal  ed^e  on  the  macrodiagonal. 

2a,  will  then  equal  the  terminal  angle  of  the  brachyd.  horizontal 
prism ;  2)8,  the  terminal  angle  of  the  macrod.  horizontal  prism ; 
%y^  the  macrod.  lateral  edge  of  the  vertical  prisms  of  the  pyramid. 
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The  relations  ota'  :l/:cf  may  therefore  be  determined  from  these 
angles : 

(  1  :  tan.  a  :  tan.  ß. 
a'  :b'  :&:=,  <  cot.  a  :  1  :  tan.  7. 

(  cot  ß :  cot.  y  :  1. 

For  the  determination  of  the  angles  €t,  ß^  y,  the  foUowing  equa- 
tions  may  be  employed  : 

Cos.  a  =  .    '   »  Cos.  ß  =  "T-— 

sm.  \X  sin.  \  Y 

CS-  COS.  I-Z  r^  COS.  lA" 

Sin.  a  =  - — ~  Cos.  y  =  --~ 

sin.  iX  '         sin.  \Z 

o-       n        COS.  42r  43 .  COR.  jy 

Sm.  /3  =  .    '  »  Sm.  y  =  -.— f^- 

^        sin.  I  y  '  sin.  \Z 

Tan.  /3  =r  tan.  jXsin.  a,  tan.  a  =  tan.  \  Ysin.  jS. 

Cot.  a  =  tan.  ^-ZTsin.  y. 

Sin.  a  ==  cot.  ^Xtan.  ß^  cos.  a  =  cot.  ^Xtan.  y. 

Sin.  i3  =  cot.  \  Y  tan.  a,  cos.  ß  =  cot.  ^  Y  tan.  y. 

Sin.  y  =  cot.  ^Z  cot.  a,  cos.  y  =  cot.  ^  Ycot.  ß. 

By  comparing  the  angles  a,  /3,  y,  with  the  corresponding  angles 
of  the  fundamental  form,  by  means  of  the  relations  of  a,  6,  c,  to 
these  angles,  the  relative  values  of  m  and  n  for  that  form  may  be 
determined.  For  the  form  mPn,  ma  should  be  substituted  for  a, 
nb  for  6,  and  rc  for  c. 


III.    COMBINATIONS  OF  THE  TRIMETRIC  FORMS. 

73.  In  the  foUowing  remarks,  forms  are  said  to  be  of  the  same 
kind,  when  connected  with  the  same  axis,  and  consequently  having^ 
the  same  mark,  ^^  or  — ,  placed  above  their  signs. 

1.  m'pvf^  bev.  macrod.  terminal  edffe  of  mpn,  when    ?«»[_« 

2.  mf^pr^,  bev.  brachyd.  terminal  edge  of  mpn,  when  \W  n' 

3.  m/pn',  bev.  brachyd.  terminal  edge  of  mpn,  when  )     ,_ 

4.  ni^pn^  bev.  macrod.  terminal  edge  of  mpn,  when   ^  ^  ""  ^* 

6.  m/^n\  bev.  basal  edg^s  of  fp^n^  when  n'  =  m. 
i7»pn  replaces  the  macrod.  angle  of  fnfpnf  by  4  planes ;  I-£.  par. 
to  brachyd.  edge,  when  fnf  =  vn. 
mpn  replaces  the  macrod.  angle  of  mflht!  by  4  planes  ;  I-E.  par. 

to  brachyd.  edge,  when  -,  =  -. 

mpn  replaces  the  brachyd.  angle  of  m''pn'  by  4  planes ;  I-E.  par. 
to  macrod.  edge,  when  mf  =  m. 
mpii  replaces  the  brachyd.  angle  afm'F'n  by  4  planes;  I-E.  par.  to 

macrod.  edge,  when  —  =  — 
m*pn/  bevels  terminal  edge  of  m%  when,  m^  =  -• 
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niThn'  replaces  by  4  pl.,  lat-ang.  of  mfn ;   I-E.  par.  to  terminal 
edges,  when   —  =  m. 

m'Jmf  bev.  macrod.  edge ;  m'pnf,  bev.  brachyd.  edge ;  when  fn/^=m. 

Rep.  of  lat.  angle  :  I-E.  par.  to  term-edge  of  mP,  ~  =  m. 

mfp  c»  trunc.  brachyd.,  fn/J>  oo  trunc.  macrod.  term-edge,  fnf=^m. 


IV.    EQUATIONS  FOR    THE    DETERMINATION    OF   m   AND   tl   FROM 
THE    PARALLEL    INTERSECTIONS    OF    THREE    PLANES. 

74.  For  a  plane  truncating  the  edge  between 

mPn  and  m'Pn' ;  m"w"(«»'w  —  mn')  +  m''(m — m')nn' + n"(»'  —  n)mm'  =»  0. 
mP»  and  m'Pn' ;  in"«"(m'—w«')»  +  ^"*»"(»»—«»'«K  +  »"»^'(»'«—  !>»'*»  =  0- 

mP  and  m'Fn* ;  m"n"(m'  •—  fim') + m"  (m — wi')  n'  +  n'^Cn'  —  1 )  mm' = 0. 
mP  and  aoPn';  m"(»"— n')4-n"(n'— l)m=0. 

mP  and m'P od;  m"(m  — mO  +  n"(m'  — m")m  =  0. 
mP  and  ooPoo;  mn"  —  m"  =  0. 

QoP  and  m'P»';  m"(n"— 1  >'  — n"(ii'  — l)m'=:0. 

ooP  and  m'P  od;  m"(i»"— 1)— m'i»"  =  0. 

75.  The  foUowing  are  the  most  important  of  the  general  laws 
for  the  combinations  of  difierent  forms  : 

1 .  Forms  with  horizontal  intersections  have  n  =  n\ 

2.  Each  horizontal  prism,  which  truncates  the  macrod.  E.  of 
mpn,  or  the  brachyd.  E.  of  mpn,  has  the  general  sign  mp  oo  or 
tnp  CD  ]  but  when  it  truncates  the  brachyd.  E.  of  mPn  or  macrod.  E. 

of  mpn,  its  sign  equals  -  p  od  or  -  p  od.     The  same  applies  to  the 

form  mP,  as  this  is  a  similar  fiffure  in  which  n  =  1. 

3.  Each  horizontal  prism,  wnich  replaces  the  anales  of  combi- 
nation  between  mP  and  m'P,  by  rbc.  planes  inclined  on  the  longer 
or  shorter  terminal  edge,  is  of  the  general  description, 

2mm'  ^      ^     3mm'  — 
ri^i^^P  or    ;i^^,P0O. 

4.  Each  horizontal  prism,  which  replaces  in  the  same  manner  the 
angle  of  combination  between  mP  and  ooP,  is  2m^pco  or  2m' p  od. 

5.  Each  horizontal  prism,  which  replaces  the  angle  of  combina- 
tion between  oopn  and  mp  od  by  rbc.  planes,  is  mnp  od. 

6.  The  horizontal  prism,  which  replaces  the  same  between  mP' 

and  oD^n  by  rbc.  planes,  have  the  signs  m{n'+l)p  x  or  m  ^^,^fv) ; 
the  one  replaces  the  upper,  the  other  the  lower  I-E« 
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7.  Each  pyramid,  which  replaces  the  edge  between   ooP  and 
mpoo,  is  of  the  general  form  rnfp 


8.  Each  pyramid,  which  truncates  the  I-E.  between  mP  and 

oojöQc  ,  has  the  general  sifi^n  tnnpn. 

9.  Each  pyramid,  which  bevels  the  longer  or  shorter  terminal 
edges  of  mP,  is  of  the  general  sign  mpn  or  mfn^  in  which  m{oi 
mP)  =  m(of  mPn.) 

10.  Each  pyramid,  which  replaces  the  edge  between  mfn  and 
oopoo ,   has  —  =  -. 


V.   CALCÜLATION  OF    THE    INTERPACIAL  ANGLES   BETWEEN    DIP- 

FERENT  FORMS. 

76.  This  is  effected  by  means  of  the  general  equation,  }  19. 
If  the  forms  are  mpn  and  m'pn'^  we  Substitute  in  that  formula, 

fna  for  a,     nb  for  i, 

rn/a  for  a',    n'6  for  h'j    c  for  {/. 

If  mpn  and  m'pn', 

ma  for  a,  nc  for  c, 

m^a  for  a',    6  for  fe',    n'c  for  c'. 

If  the  forms  are  unlike,  as  m'pn'  and  mpn, 

ma  for  a,  nc  for  c, 

w'a  for  a',    n'6  for  6',      c  for  c'. 


VI.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETERMININO 

THE  SIGNS  OF  TRIMETRIC  FORMS. 

Arragonitey  (figure,  p.  195.) 

77.  This  figure  represents  a  rhombic  prism  with  truncated  acute 
lateral  edges  and  replaced  basal  edges  and  angles.  e  is  a  &ce  of 
the  fundamental  pyramid  ;  M  therefore  =  oo-P. 

a,  a',  a",  are  horizontal  prisms  of  the  general  form  mp  od. 

a  truncates  the  longer  terminal  edge  of  e,  (P,)  and  hence  ^  poo  j 
(§  75,  2.)  e  =  oopoo  . 

The  planes  (/'  bevels  the  macrodiagonal  terminal  edge  of  P,  and 
hence  =  pw,  (§  73,  4.) 

Since  the  I-E  between  (/'  (Pn)  and  (/  is  horizontal,  </  =  mPn^ 
§  75,  1.)  But  l)ecause  (/  forms  parallel  intersections  with  e 
ODFGO  )  and  e  (P),  its  sign  is  nPn^  (§  75,  8.)    Also,  from  §  76,  7, 


o'  =  ^P  ;~^-    Consequently,  &  =  2p2,  and  &'  =  ?2. 


I 
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The  plane  a"  tnmcates  the  macrod.  terminal  edge  of  the  pyramid 
(/  (2p2),  and  therefore  since  m' =  m,  af' =  2p(j[i,  (§  73,  4.) 

The  angle  a'  \  a' z=  140°  23'  =  Y.  By  means  of  the  equation 
w=  tan.  J  IT'  H-  tan.  \  Y,  we  may  therefore  determine  the  sign  of  a' : 

tan.  540  13' 


m  = 


r;  =  J,  and  a'  =  J?  00. 


tan.7öo  W 

Description  of  the  crystal : 

c3dP.      od?  od.     PCX).      P.     2p2.     p2.     2?c3d. 


ipOD, 


Heavy  Spar. 

78.  Considering  e  as  a  face 
of  the  fundamental  form, 

P  =  OP;  c=  ODiPaD; 
2=oopod;  itf=  odP; 

The  angle  ?:c  =  148o  27', 
from  which,  by  »ubtracting 
90°,  we  obtain  Xof  the  prism 
ef  =  58°  27'.  The  same  an- 
gle ofM(oD  P)=39o  10;  hence 
%  —  0DP2,  (§  71,  a.) 

The  intersection  of  0  with  ?  is  horizontal ;  consequently,  n'  =  » 
and  0  =  mP2 ;  and  since  0  is  a  beveling  plane  of  a  terminsLl  edge 
of  the  fundamental  form,  m  =  1,  consequently,  o  =  /S2. 

a  (wp  oo)truncates  the  brachyd.  terminal  eoge  of  p2,  and  there- 
fore, a  =  J  )J  OD,  (§  76,  2.) 

A  measurement  of  the  angle  V :  e,  and  a  comparison  of  the  tan- 
gent  of  that  angle  with  tha^  of  ilf :  c,  gives  V  =  ot>p}. 

Description  of  the  crystal : 

OP.     ipoD.     poD.      (»poD,      (»yao.      qdPw     P.     K.      QOj52. 


Columbüe. 

79.  In  this  figure  we  may  select  a,  as  a 
face  of  the  fundamental  form.  The  values 
of  its  axes  are,  a  =  1-0584  =  V(l-12) ; 
b  =  1-206  =  V  (1-464) ;  c  =  1,  We  have 
P  =  OP;  jS  =  QDpao;  iBr=  od  poo  ;  and 
since  the  edge  a ;  e  is  horizontal,  (as  obrerv- 
ed  in  the  crptal,  though  nDt  in  the  projec- 
tion  of  it  in  the  figure,)  e  =  odP. 

The  angle  üf :  e  =  166^  6^,  and  therefore,  JX  in  the  prism, 
e(coph)  =  68°  &.  Half  the  same  angle  in  the  prism  e  (  ooP)  = 
39^  40^:  hence  (§  71,  a)n  =  3ande=  w>3. 

Afp. — I 
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Since  y,  o',  bevel  the  longer  tenninal  edge  of  a  (P),  they  haye  the 
general  sign  pn,  (§  76,  9,)  and  becauae  alaa  o'  forms  parallel  inter- 
sections  vnth  e  (ao  p3)  and  P  (OP)  ^  =  j53,  (§  75,  1.) 

e  truncates  the  brachyd.  terminal  edge  of  the  pyramid  o'  (p3), 
and  consequently,  e  =  Jpao ,  (§  75,  2.) 

The  planes  o''  {mpn)  replace  the  edge  o'' :  m,  and  therefore, 

(§  75,  10,)  since  y  =  p3,  -  =  i.  But  by  a  measurement  of  the 
interfacial  angle  Mie  we  find  it  to  equal  150°  2(y ;  and  hence 
since  (§  71,  b)  tan.  ^Z  in  the  prism  e  {mp  oo)  =  m|)  we  deduce, 
that  e  =  2p  00.    Now  e  truncates  the  macrod.  terminal  edge  of  the 

P3rramid  o',  and  consequently,  (§  75,  2,)  o''  =  2p» ;  and  since  -  =i> 

n  =  6andö''  =  2p6. 

The  inclination  of  e  on  AT  equals  157°  29^,  and  hence  ^  Y  in  the 
prism  e  =  67°  29^.     Therefore,  (§  71,  a,  5,)  c  =  oo  p2. 

The  expression  thus  deduced  for  the  crystal  is  as  follows : 

OP.  ipco.  P.  p3.   2?6.   2?cx).    oDPx.   0Dp2.   ooP.   odp3.   oopoo. 

By  substituting  the  yalues  of  the  axes  in  the  difierent  forms  for 
a,  6,  c,  in  the  equations  }  71,  the  values  of  the  angles  of  those  forms 
may  be  obtained.  In  this  manner  we  find  for  the  fundamental 
pyramid  X=  102°  58^  Y=  117°  5V,  Z=  107°  5&.  In  the 
pyramid  p3  (o^  by  writing  a,  6,  3c,  for  a,  6,  c,  the  same  angles  for 
this  form  may  be  found  ;  and  by  substituting  2a,  6,  6c,  for  a,  6,  c, 
the  corresponding  angles  for  the  form  2p6  (o^')  may  be  obtained. 

The  foUowing  are  the  descriptive  expressions  of  the  figures  on 
PI.  n.,  belonging  to  Class  Trimetrica : 


69. 

70  and  71. 

73. 

74. 

OP.xPoo,ooPoD. 

OP,  qdP  od.  odP.  od?  od. 

OP,  odP. 

OP.mP,  cdP  00.  cdP  00. 

75.            76. 

77. 

78. 

79. 

OP.mP.ooP.    P.    0P.mPQD.ODP».ODPoD.      OP.wPoo.odPqd.odPod.      QoPao.mPQo. 

80.  81.  82.  83. 

OP.toPqd.qdPqd.ooPoo.wPoo.     mP«>.mPao.      OJP.iitPaD.ffiP  od.  ooP.      «»PjnPoo. 

84.  85.  86. 

OP.ooP».QoP.       OP.wPfi.ooP.       »iPn.OP.ooP. 
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CLASS    MONOCLINAtA. 


80.  The  annexed  figure  repre- 
sents  the  fundamental  octahedron 
of  this  class.  The  lines  aoybb, 
e  e,  or  more  concisely,  o,  A,  c, 
are  its  three  axes.  The  inclina- 
tion  of  a  (o  6  is  an  oblique  an- 

fle ;  that  of  a  to  c,  and  tbat  of 
to  c,  aie  right  angles,  from 
which  relation  of  these  anales,  , 
as  has  been  heretofore  explained, 
the  name  of  this  System  of  crys- 
talUzatioQ,  Monoctinate,  is  de- 
rived.  The  axis  a  is  the  verti- 
cal  axis  ;  the  axis  b,  with  which 
a  forms  an  oblique  ang;le,  is  de- 
nominated  the  ctinodia^onal ; 
and  the  axis  e,  whose  inclination 
to  a  is  a  right  angle,  is  the  or* 
tkodiagontU.  The  same  terms 
aie  employed  in  deaignating  the 

front  and  lateral  terminal  rages  ;  the  former,  which  tmite  the  cU- 
nodiagonal  and  vertical  axis,  oeing  tenned  the  clinodiagoDal  edges, 
and  the  latter,  imiting  ihe  orthodiagonal  and  vertical  axis,  the  or- 
thodiagonal  edges. 


I.    CavaTALLOGRAPHIC  8I0N8   OP   HOHOCLIHATE  FOBHB. 

81.  The  fimdamenttil  form  in  this  clan  is  composed  of  two  sett 
of  planes,  one  of  which  includes  the  superior  frontal  and  their  <^ 
posites,  and  the  other  the  inferior  frontal  and  their  opporites  be- 
hind.  These  dissimilar  parts  of  the  Aindamenta]  octahedron,  may 
be  distinguished  by  the  use  of  the  signs  +  and  — ,  designatiiü  the 
Upper  -\-P,  and  the  lower  — P,  or  the  reverse.  The  various  lormt 
tnP  may  also  be  either  plus  or  minus.  A  replacement  of  the  ter- 
minal angle  of  the  fundamental  form,  by  a  plane  parallel  to  its 
base,  is  designated,  as  in  Üie  preceding  classes,  OP  ;  and  a  truncar 
tion  of  the  basal  edges  bas  the  sign  odP.  odP.OP  is  therefore  tho 
descriptive  ezpression  for  the  oblique  rhomblc  prism. 

Abevelmentof  the  Äont  terminal  ed^of  aiorm  ^mPproduces 
the  form  imPn ;  and  a  tnmcAtion  of  ue  same,  the  Ibnu  ±mP<x>. 
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When  the  plane  ±  mPao  is  parallel  to  the  vertical  axis,  m  =  oo,  and 
its  sign  becomes  c»  P  od, 

The  bevelmeats  and  tnmcation  of  the  orthodiagonal  edge  and 
angle  may  be  distinguished  by  accentin^  the  P.  The  several 
forms,  with  their  characteristic  mark,  will  äins  be,  ±mP%  mP'  od, 
and  OD  P'  OD.  The  descriptive  expression  for  a  right  rhomboidal 
prism,  is  therefore  OP.  od  P  oo.  (XiP^oo. 


II.  DETERMINATION  OP  THE  INTERFACIAL  ANGLES  OF  THE  MONO- 

CLINATE  CRYSTALLINE  FORMS. 

82.  We  may  desimate  the  inclination  of  a  plane  P  on  the  clinodi- 
agonal  section,  by  JT;  on  the  orthodiagonal  section,  by  Y;  on  the 
basal  section,  by  Z]  and  the  corresponding  inclinations  of — P,  by 
the  accented  letters  X',  Y',  Z'.  The  angles  X,  Y,  X,  Y,  are  each 
half  the  iaterfacial  angle  of  the  octahedron  at  the  edges  X,  Y,  X,  Y'. 

Let  also  the  inclination  of  a  on  6  be  represented  by  y. 

edse  Xon  a 

^«      b 

edffeX'ona 
^«  6 

edgeYon  a 
edge  ^on  b 

By  substituting  in  the  value  of  cos.  M,  {i  26,)  y  for  ;,  and  making 
successively  &,  b',  and  a',  =  0,  since  this  is  the  value  of  one  of  the 
Parameters  in  each  of  the  planes  of  section,  we  obtain, 

Cos.X=2^y,.  Cos.X=^?^; 

M      '  Sa 

Cos.Y=^^^=^^^:  Co8.Y'=^<2±y^JL); 

M  '  r/r 

Cos.  ^=  <^^y)  ;  Cos.  Zf  =  <*±i5«5jl)  ; 

in  which  3f  =  v[aV  sin.  V  +  0^(0^  +  6'  —  2a6  cos.  y)],  and  ilF=z= 
V[a«6"  sin-V  +  c'(a»  +  6"  +  2a6  cos.  y)]. 

Each  face  db  mP>  with  the  clinodiagonal  and  orthodiagonal  sec- 
tions,  and  also  with  the  clinodiagonal  and  basal  sections,  forms  a 
rectangular  trihedral  pyramid,  Irom  which,  by  the  principles  of 
trihedrometry,  the  foUowing  values  of  the  tangents  of  these  angles 
are  deduced : 


(( 

[*• 

(( 

V. 

(( 

fi^'. 

(( 

v'. 

(( 

«'. 

(( 

<r. 

Tan.  \  ^  =  ^v'(^H^T^  c«-  y), 

\^  od  sin.  y 

1  an.  j  y.  _  _— — ^. 


g  sin,  y  V(^H-<^  ' 
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In  terms  of  the  angles  ft,  f*',  ^^  <r,  the  tangents  of  the  same  angles 
become  as  follows : 

Tan.  X===-J!?5^_  =  ^';         tan.  X^=     ^"'^     ^^^^. 
tan.y  =  ^5  tan.Y'  =  ^; 

sin.  w  '  sin.  » ' 

tan.  2r=  l22ikM  ■  tan.  ^==  SLlrzcl). 

Sin.  9  sin. , 

It  may  sometimes  be  convenient  to  obsenre,  that  y+fA=:180° — ^v, 
and  y — f*'  =  • ;  and  consequently,  sin.  (y+f*)  =  sin.v,  sin.  (y — fi')= 
sin.  v'. 

The  values  of  the  angles  fi.,  fi.',  v,  v',  c,  <r,  may  be  obtained  by  either 
of  the  following  formulas  : 

Tan.|^=    ^^^-^   ,  tan.J'  =--i5!5oi_ 

( f«'        a^b  COS.  /  t "'        Ä  :f  a cos. y' 

tan.«'  =  -,  tan.tf=^- 

-^«  cos.y  ^^^      -       COS.Y* 

sm,jr'  sin.-X?' 

^^^  COS.Z  ^^^      .  008.2? 

sin.Jr'  8in.-y' 

COS.  «'  =  -: =  -; =r-,  COS,  i  =  -; =  -: — =-. 

sm.  F       sin.Y''  sin.  Z       sin.  Z' 

In  the  prism  ooP, 

Tan. -3r=  r-^  =  tan.  JP  =  cot.  Y.  ^•p 

^^       b  sin.  y 

In  the  horizontal  prisms  Pcc  and  — P  od, 

Tan  \  ^  =    ^ ^'°' ^  miA^  =    ^^^°y 

'  l  Y*        a  qp  Ä  COS.  y'  '  C  Z'        i  ap  acos. y* 

In  P'  00, 

Tan.  X=tan.  JP=  -^,      tan.  ^=  tan.  Z^=  ?^  =  cot.  X, 

asin.y'  c  ' 

By  writing  ma  for  a,  these  formulas  also  apply  to  the  form 
fnP'oD. 


III.    DETERMINATION  OF  THE  LENGTHS  OF  THE  AXE8. 

83.  Several  of  the  precedins^  formulas  may  be  employed  in  the 
determination  of  the  lengths  of  the  axes,  according  to  the  data  that 
may  be  given,    The  folbwing  proportions  are  ah^  unportant : 
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a:b:c  =  l:  .    Z^-. : tan. «'. 
a:b:e  =  l:  .  ^!° -^  -7; :  tan.«'. 

sin.(y  — /) 

a:fc:c  =  S£42:±i^:l:tan.if. 

sin.fi 

a:6:c  =  2i^''-=^^  Irtan,  tf. 
Tan.  7  when  unknown  may  be  found  by  the  equations, 

.  9sin.Msin.ii'  .  S  sin.  »sin.»' 

tan.y  =  -r-7? — ;r'        tan.  y= -1—7^ — ;r^. 

'         sm.  (/•— 71')  '  sin.  (»—»') 


IV.    RULES  FOR  THE  DETERMINATION  OF  THE  8IGNS  OF  MONOCLI- 

NATE  F0RM8. 

84. — 1.  Two  fonns  whose  faces,  inclincd  to  the  same  pole  of  the 
vertical  axis,  form  mtersections  parallel  to  the  basal  section,  have 
n'  =  n, 

2.  Two  forms  whose  faces  mclined  to  the  same  pole,  form  inter- 
sections  parallel  to  the  orthodiagonal  edge  ;  if  of  the  same  name 

and  situated  on  the  axis  bj  are  so  related,  that  ^  =  -  ;  if  on  the 
axis  c,  m'  =  m.    If  of  different  names  —  =  m.    The  accented  let- 

ter^^r  to  the  form  on  the  orthodiagonal  edge. 

^^^o  forms  whose  planes,  inclined  to  the  same  pole,  form  in- 
tersections  parallel  to  the  clinodiagonal  edge,  and  are  of  the  same 
name,  if  on  the  axis  b,  m'  =  m ; 

if  on  the  axis  c,  ^  =  -• 

If  unlike,  mf  =  -• 

4.  The  planes  truncating  or  beveling  the  clinodiagonal  edges  of 
the  hemipyramid  ±  mPn^  belong  to  the  hemiprism  ±  fnP  00,  or  he- 
mipyramia  db  mPn'  in  which  n'  >  n. 

6.  The  planes  truncating  or  beveling  the  clinodiagonal  edges  of 

the  hemipyramid  db  mP%  belong  to  the  hemiprism  ±  -  P  oo,or  the 
hemipyramid  ±  -  P71'. 

6.  Rhombic  planes  replacing  the  clinodiagonal  angles  of  inter- 
section  of  ±  mP  and  ooP,  belong  to  the  horizontalprism  db  2mP  00. 

7.  The  edge  between  +  mP  or  —  mP  and  ooP  inolined  to  dif- 
ferent poles,  IS  truncated  by  the  prism  ^mP'  00. 

8.  The  edges  between  ihe  hemipjrramid  i  mP  and  the  pairs  of 


CLA8S  MONOCLIKATA,  [71 

faces  QdPoo  or  ooP^oo ,  are  truncated  by  the  hemipyramid  ±  mnPn^ 
or  ±  mnP'n. 

Hence  it  follows,  that  planes  whose  intersections  with  P  are  par- 
allel to  the  clinodiagonal  or  orthodiagonal  edges,  haye  the  general 
sign  m'P'mf^  or  w/Pmf. 

9.  The  edge  between  i  mP  oo  or  mP'  od,  and  odP,  is  replaced 

by  the  hemipyramid  ±m'P-^i  or  m/P' -^^ 


10.  Each  pyramid  m'^P^  which  truncates  the  edge  of  intcrsec-. 
tion  of  the  hemiprisms  ±  mP  od,  and  the  prism  m'P'  od,  is  of  the 

«*  =  !,»»"=:  ^ ;  if »»' = m,  m"  =  ^.     Each  fonn  m"Pn"  re- 
placing  the  same  edge  has  m"  = 


TO-H»"»»' 


VI.    EXAMPLE8  ILLUSTRATIVE  OF  THE  ABOVE  RVLES. 

Olauber^s  ScUt,  (figure,  p.  173.) 

85.  Considering  ä  as  the  frontal  superior  face  of  the  fundamental 
pyramid,  ä  =  P;   r=OP;  3f==ooPao;  P  =  ooP'ao;    c  =  ooP. 

e  truncates  the  edge  a :  a,  and  therefore  =  Poo ,  (§  84,  4.) 

The  edge  ä :  e  is  parallel  to  the  orthodiagonal  edge  of  P.  Con- 
sequently,  e  =  P'oo . 

Since  the  intersection  of  e  and  ä  is  also  parallel  to  the  orthodi- 
agonal edge  a  =  —  P.  • 

The  plane  ä'  forms  parallel  ed^es  with  e  (P'oo  )  and  e  (P  oo),  and 
consequently,  a'  =  JP,  (§  84,  10.) 

e'  therefore  =  IPoo ,  (§  84,  4.) 

ef  truncates  an  edge  between  the  planes  ä  (P)  and  e  (  ooP)  in- 
clined  towards  different  poles.  Consequently,  e'irr  2P^oo ,  (§  84,  7.) 

e  ( —  mP  oo)  forms  parallel  intersections  with  a  right  band  plane 
ä  ( —  P)  and  left  e  (P'  oo).  Consequently,  making,  in  the  general 
equation, 

m  =1,  n  =  l,  r  =  l,. 
.    m'  =  1,  n'  =  OD,  r'  =  —  1, 
mf'  =  m,  n''  =  1,  r''  =  oo, 

we  obtain  e  =  —  J  P  oo. 

Description  of  the  crystal :        ooP.     ooP  od.    P.    P  oo.    —  P. 

P'oo.     iP.    — iPoD.    iPoo.     OP.    2P'oo.      odP'od. 

.  For  the  calculation  of  the  dim^asions  of  a,  6,  c,  ve  have  the  fol<* 
iowingdata: 

« :  6  =  86°  3V,  M :  c=  104°  4V,  Jif :  c=  132^  4'. 


72] 
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Hence,  in  the  prism  c  (oo  P)  the  an^le  X=  43°  15^ ;  in  the  he- 
miprism  e  (^P  oo),   Y=  76°  ly  =  fi. ;  in  the  hemiprism  e  (-|  P  od) 

Since  e  and  e  are  coördinate  hemiprisms,  the  angle  y  may  be  ob- 

tained  by  the  equation,  tan.  y  =  ^^'^,y  (§  83.)  Consequently, 

7  =  72°  15'. 

Making  the  clinodia^onal  (6)  equal  to  unity,  it  follows  that  c  = 
tan.  Xsin.  y,  (§  82 ;)  which  angles  being  known,  we  find 

c  =  0-8962. 

From  §  82,  we  determine  for  the  prism  J  P  oo, 

V  ==  180<5  —  (fi.  +  y)  =  32°  26^. 


Buta:6::^>^:l,(J83.) 

Therefore  a  = 


=  0-5455, 


which  is  a  of  the  form  ^  P  oo,  and  consequently,  equal  ^  a  of  the 
fundamental  forfn.    Consequently,  a  =  1-109. 
The  dimensions  of  the  crystal  are,  therefore, 

y  =  72°  15', 

a\h\cz=z  1-109  : 1 : 0-8962. 


Feldsfar, 

86«  Ässuming  ö  as  a 
faceof  the  positive  hemi- 
pyramid(P),  P  =  OP, 
and  r=  ooP.  Also,  Af= 
00  P'oo  ;  and  because 
ä'  forms  parallel  edges 
witho,  6(P)a'  =  Poo. 

The  plane  a,  which 
truncates  the  orthodiag- 
onal  edges  of  the  funda- 
mental pyramid,  forms 
parallel  edges  with  o(P) 
and  T(aoP).  Conse- 
quently,    a  =  2  P'  oo, 

(5  84,  7.) 

ä  forms  parallel  edges 
with  T,  and  the  posterior  o  (P),  and  also  with  the  anterior  o  and 
posterior  T.  The  fiwje,  therefore,  if  other  planes  were  not  present, 
would  have  a  rhombic  form.    Hence  a  =  2Poo ,  (§  84,  6.) 

The  prism  e'  (oo  P'n).^  truncates  an  edge  between  an  upper 
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o  (P)  and  an  under  a  (2  jPqo  ).    Substituting,  therefore,  in  the  gen- 
eral  expressions  for  planes  with  parallel  intersections, 

m  =  n  =  r  =  \\  m'  =  -  2,  /r'  =  oo ,  r'  =  1 ;   m/'  =  oo  ^  n"  =  n'\  r"  =  i  \ 

we  find  n  =  3,  and  therefore,  e^  =  od  P'3. 

The  positive  hemiprism  if*  {m'^Poo )  intersects  with  parallel 
edges  the  posterior  o  and  anterior  a.     Substituting,  therefore, 

m  =  7i-r=\\  m'  =  2,  n'  =  00 ,  r'  =  -  1 ;  mf' - m"^  n"  =  1,  r''  =oo ; 

we  find  m"  =  §,  and  therefore,  ä''  =  |P  oo  . 
Description  of  the  crystal : 

00  P.     odP'od.     ooP^.     OP.     2Poo.     Poo.     |Poo  .     P.    2Pod. 

87.  Hornblende,  (fig.  4,  p.  309.) 

Making  e  =  P,  P  =  OP,  M=^P. 

As  the  face  a  {mP'oo  )  truncates  an  edge  between  the  two  faces 
e  (P)  and  M{  oo  P)  inclmed  to  difierent  poles,  a  =  2P'oo ,  (§  83,  7;) 
and  e  =  -  P,  since  a  replaces  also  the  edge  between  e  behind  and 
M  in  front. 

The  hemipyramids  ö  and  ö  are  of  the  general  form  mP'fn, 
(§  84,  12.)    But  also  since  they  truncate  the  eoge  between  a  (2P  oo) 


m 


and  M,  they  are  of  the  form  mP  —^^  (§  84,  9.)     Consequently, 

-^  =  3,  and  0  =  3P'3,  o  =  -  3P'3.     We  have,  therefore,  for  the 
description  of  the  crystal : 

ooP.     ooP'oo.     OP.     P.     —  P.     2P'oo.     3P^.     —  3P'3. 

For  the  determination  of  the  dimensions  of  the  axes  of  this  crys- 
tal we  have  given, 

Angle  Xin  ooP  =  62o  15/.  angle  Xin  P  =  74«  15'  =  ^, 
and  the  interfacial  angle  OP  :  ooP  =  103°  V  =  U. 

f^        .        COS.  X       COS.  n 

CJOS.  <f  =  —. — ,      cos.  y  =  -: :t.' 

sin.  n  '         sm.  X 

Consequently,  <t  =  61°  27',  and  7  =  C=  75°  15'. 

Again,  sin.  v  =  tan.  <r  cot.  X',   and  therefore,  v  z=  31^  13^,  and 
IL  =V3«  32'. 

Cousidering  the  clinodiagonal  b  equal  to  imity, 
The  orthodiagonal  c  =  tan.  tf  =  1-838. 

The  vertical  axis  a  =^  =  0-5405. 

sin./i 

We  have  therefore,  a:b:c  =  0-5405  : 1 : 1-838. 
The  foUowing  are  the  descriptive  expressions  of  the  figures  on 
Plate  IL,  belonging  to  the  Class  Monoclinata : 

App. — J 
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88.  90.  91.  93. 

OP.  007*00.05  P'OD .        OP.  cdPqo  .  ooP.  00  JP'oD .       OP.aD  P.       OP.mP  oo.  odP  od.  cdP'  od. 

94.  95i  96. 

OP.— mP  00.  qdP  00.  QoP'  od.  OP.mP'  oo.  odPod  .od  P'oo  .  OP.mP  oo.  od.P. 

97.  98.  99.  100. 

OP.— mPoD  .  ooP.     OP.mP'ao  .  ooP.     wP  od.  -mPoo  .mP'  oo.     OP.  ooP.oo  P».oo  P'od  . 

101.  102. 

OP.mP.oo  P.        OP.mP.oo  Poo .  oaP'co . 


CLASS   TRICLINATA. 


I.    CRYSTALLOGRAPHIC  SIONS  OP  TRICLINATE  FORMS. 

88.  The  fundamental  octahedron  contains  three  unequal  and 
obliquely  inclined  axes.  The  longer  of  the  horizontal  axes  is 
termed  the  macrodiagonal,  (from  fwtxpb^,  longj)  and  the  shorter,  the 
brcahy diagonal^  (from  ^pap^uj,  short.)  The  vertical  sections  pass- 
ing through  these  diagonals  are  called  respectively,  the  macrodiag- 
onal,  and  the  brachydiagonal  section.  The  opposite  planes,  merely, 
of  the  fundamental  form,  are  similar  and  equal ;  and  consequently, 
it  is  designated  by  the  expression  /P/,  and  its  front  planes  sever- 
ally,  P',  'P,  ,P,  P„  in  which  expressions  the  position  of  the  accent 
marks  the  Situation  of  the  plane.  The  posterior  planes  have  the 
same  Symbols  as  the  front  planes  to  which  they  are  parallel. 

Planes  on  the  edges  may  be  expressed  by  affixing  to  the  letter  P 
the  two  accents  which  belong  to  the  planes  including  the  edge,  as 
m  'P'  00,  m  fPn  ;  and  different  forms  mP^  may  be  distinguished  by 
the  accent  of  the  plane  P  on  which  they  are  inclined  ;  as  mP*^  if 
inclined  on  P',  m^P,  if  on  ,P.  Planes  on  the  different  terminal 
edges,  or  basal  anales,  are  still  farther  distinguished  by  the  mark 
—  or  ^^  over  the  letter  P,  according  as  they  are  parallel  or  inclined 
to  the  macrodiagonal  or  brachydias^onal ;  as  m  'p^  oo,  w  ,p  od. 

The  replacement  of  the  terminal  angle  by  a  plane  parallel  to  the 
basal  plane  may  be  designated,  as  heretofore,  by  the  expression  OP; 
and  the  similar  replacements  of  the  basal  angles  may  be  expressed 
by  cx)p(X)  and  oopc» . 


II.    DETERMINATION    OF  THE    INTERFACIAL    ANGLES    OP   TRICLI- 
NATE FORMS. 

89.  a.  Let  the  mutual  inclination  of  the  sectional  planes  of  the 
fundamental  form  at  their  intersections  in  the  axes  a,  A,  c,  be  rep- 
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Fesented  respectively  by  Aj  i5,  C;  ahd  the  inclination  of  the  axes 
by  Uj  ß,y:  that  is,  the  inclination  of  a  on  b,  by  7,  a  on  c,  by  ß,  b 
on  c,  by  a.  Let  also  the  inclinations  of  a  face  of  the  fundamental 
octahedron,  on  the  macrodia^onal,  brachydiagonal,  and  basal  sec- 
tions,  be  represented  by  X,  Y,  Z,  respectively,  and  finally  the  incli- 
nations of  the  edge  X  on  a  by  f*, 

X  on  6  by  v, 

Y  on  a  by  ir, 

Y  on  c  by  p, 
^  on  6  by  (f, 
^  on  c  by  t, 

,1.  +  V +7  ==  «' +  p +/3  =  (f  +  T +a  =  180°. 

6.  The  following  are  the  values  of  the  cosines  of  a,  ß,  y,  in  terms 
of  the  cosines  and  sines  of  the  angles  A,  B,  C: 

r«^«  COS.  A  4-  COS.  B  cos.  C 

OOS.  a  =z= . '        . — -pi . 

sin.  ^  sin.  C 

p       o cos,  g  4"  COS.  A  cos.  C 

*  sin.  il  sin.  C 

n^^  cos.  C + cos.  A  cos.  Ä 

'  sin.  A  sin.  B 

c.  The  same  angles  may  be  determined  by  means  of  the  values  of 
ix,  V,  or  <r,  (fcc.  of  any  form,  and  the  corresponding  ft',  v^,  or  tf',  of  the 
coördinate  form.  The  following  equations  may  be  employed  for 
this  purpose  : 

.   _  Ssin.ffsin.  ff'  2  sin.  r  sin.  r' 

tan.  a  = 


sin.  (ff — ff')  sin.  (r — r') 

.         rj        2  sin,  y  sin,  w' 2  sin.  p  sin.  p' 

lan.  P  —  — : 7 jr-  —  — : 7 rr-» 

'  sm.  (ir — ir')  sin.  (p — p') 


.  2  sin.  ii  sin.  i«'        2  sin.  y  sin.  y' 

tan.  y  =    .    /^ — -^  =  — ^ — 7 — -rr-- 

'  sin.  (ji — ft')  sin.  (y — r') 

90.  By  a  continuation  of  the  same  process  that  afforded  the  equa- 
tion  of  a  plane  in  the  monociinate  System,  (§  24,)  we  may  readily 
obtain  the  orthometric  equation  for  a  plane  m  the  triclinate  System, 
In  the  former  case,  there  was  but  one  oblique  inclination  between 
the  three  axes ;  in  the  latter,  all  these  inclinations  are  oblique. 
But,  although  the  equations  thus  obtained  are  important  in  some 
investigations  into  the  relations  of  different  solids,  the  crystallogra- 
pher  will  find  other  methods  of  calculation  much  more  simple  and 
sufficient  for  all  his  purposes.  These  equations  are  therefore 
omitted. 

91.  The  three  sections,  the  macrodiagonal,  brachydiagonal,  and 
basal,  divide  the  fundamental  octahedron  into  three-sided  pyromids. 
If  the  plane  in  the  basal  section  is  considered  the  base,  and  the  ver- 
tical  solid  angle  of  the  octahedron,  the  vertex  of  one  of  these  pyra- 
mids,  its  lateral  interfacial  angles  are  identical  with  the  aQgles  X, 

Y,  and  A ;  and  since  the  terminal  edges  are  X,  Y,  and  the  axes  a, 
the  plane  angles  at  the  sunmut  are  X:  Y,  X:  a,  and  Y:  a,  of  wbicb, 
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the  two  last  angles  equal  respectively  fi>  and  «".  If  we  make  the 
Vertex  A  a  centre,  and  describe  with  a  certain  radius  an  arc  on 
each  of  the  faces,  a  spherical  trian^le  is  formed,  whose  angles 
equal  the  inclinations  of  the  faces  of  the  pyramid,  viz.  X,  xl  -4, 
and  whose  sides  are  measured  by  the  plane  angles  at  the  Vertex, 
two  of  which  are  m.  and  at.  In  this  spherical  triangle,  if  the  angles 
il,  IUI,  and  <x  are  given,  (that  is,  two  sides,  ^  and  *  and  the  included 
angle  A^)  the  angles  A  and  Yare  readily  determined  by  Napier's 
theorem. 

1.  Tan.J(X+  Y)  =  cot.l4^-^^^. 

This  gives  the  half  sum  and  half  difference  of  the  angles  X  and 
Y,  from  which  the  angles  themselves  are  easily  obtained.     In  a 
similar  way  are  deduced  the  following  analogous  formulas : 

2.  For  X  and  Z,  from  i5,  v  and  c : 

3.  For  Y  and  Zy  from  C,  j  and  t, 

Tan.i(Y+J^  =  cot.JC^^3^^ 

*  ^  '  ^         COS.  I  (r-f-p) 

Tan.  i{Y—Z)  =  cot. }  C  •^1^'=^^ 

When  the  angles  X  and  Y  in  any  particular  form  are  desired, 
it  will  be  necessary  to  obtain  the  values  of  fi  and  *  for  that  form, 
and  with  these  values  and  the  angle  A,  the  desired  angle  may  be 
obtained  by  the  above  equations.  In  a  similar  manner,  Y  ana  Z, 
and  X  and  Z^  may  be  known  from  t  and  g  and  (f  and  v.  If  X  and 
Y  are  determined,  and  v  and  g  are  known,  Z  may  be  obtained  by 
the  equation, 

cos.  Z=  ^  sin.  (X  —  -^Y 
or    cos.^=^?^sin.(Y— +), 

sin.  \p  ^  ^'^ 

in  which  4.  is  an  angle  to  be  determined  by  the  equation, 

cot.  4/  =  COS.  V  tan.  /S, 
or    cot.  4/  =  COS.  g  tan.  C 

By  varying  these  formulas,  Xmay  be  obtained  when  Yand  ^is 
known,  and  Y,  when  X  or  ^is  known. 

92.  The  following  trigonometrical  formulas  for  the  valuea  of  f*, 
V,  AT,  p,  (T,  T,  may  be  employed  to  determine  these  angles.  It  must 
be  observed,  that  when  either  of  the  angles  a,  ß,  7,  are  obtuse,  the 
cosine  becomes  minus : 


CLASS  TRICLINATA.  [77 

Tan.  *  = ^j  tan.  e  = ~  > 

m        ^  £  sin.  a       .   _^  &sin.  a 

Tan.  <r=T >  tan.  r  = 


b — C  COS.  a  C—b  COS.  a 

These  angles,  as  functions  of  the  angles  X,  Y,  ^T,  may  be  found 

by  the  foUowing  formulas  : 

r>t  COS.  Y-\-  COS.  Xcos.  A  COS.  2r+  COS.  Xcoe.  Ä 

Cos.  l**  = r-^-^ z J     COS.  V  = .  ^  -.  . — j 

sin.JCsin.ii  sin.AsiiLB. 

r^  cos.-y+cos.  Ycos.  il       __  .       cos.  ^+ cos.  y cos.  C 

Cos.  *  = T-^-i — 2 j  COS.  e  = .  '  - . — ^^ — ) 

sm.  y sin.  A  ^  sin.  Fsin.  C. 

>^        .        cos.  X+  COS.  Zcos.  B     ^ cos.  y+  cos.  Zcos.  C 

Cos.  (f  =  r^.^-. S >     cos.  r  = .      ^   . TL — . 

sm.  Zsin.  S  sui.  Zsin.  C 

Formulas,  analogous  to  the  following,  may  also  be  employed. 

Cos.»  i  a  =  £y(^-^)cos.(g-A) 

sin.  A* sin.  A 

in  which  Ä'=i(Y+J  +  il).     Their  only  advantage  consists  in 
their  admitting  more  conveniently  the  use  of  logarithms. 

The  following  relations  subsist  betwecn  the  interfacial  angles, 
and  the  angles  of  the  sections  : 

Sin.  X :  sin.  Y :  :  sin.  r  :  sin.  fi., 
Sin.  Y :  sin.  Z :  :  sin.  r  :  sin.  p, 
Sin.  Z:  sin.  X:  :  sin.  v  :  sin.  <r, 

and  consequently, 

Sin.  H*  sin.  p  sin.  <f  =  sin.  v  sin.  *  sin.  r. 

If  fA  is  known,  *  may  therefore  be  found  by  the  equation, 

Sin.  nr  =  £i^JlÜ^^. 

sin.  y 

Similar  equations  may  be  obtained  for  the  angles  v,  p,  <fec. 

93.  a.  Interfacial  angles  of  the  vertical  hemipristn.  The  an- 
gles <f  and  T  are  first  to  be  found  from  the  values  of  6,  c,  and  a,  in 
the  hemiprism,  and  then  according  to  the  Napierian  theorem, 

From  tf,  7,  and  jB,  we  determine  X  and  Z ;  or 
from  4-,  ß,  and  C,  we  determine  Y  and  ^. 

When  Xor  Yhas  been  found,  the  equation  A  +X-fY=  18(P^ 
will  give  the  unknown  angle. 

b,  Inclined  macrodiagonal  hemiprism,  From  a,  c,  ßy  the  an- 
gles AT  and  p  may  be  obtained,  and  then  by  the  Napierian  theorem, 

X  and  Y  may  be  found,  from  *,  y,  and  A ; 
Z  and  Y,  from  p,  a,  and  C. 
Finally,  we  have  B-\'X-\-Z=  180^. 
.    c.  Inclined  brachy diagonal  hemiprism.     From  6,  a,  y,  the  an- 
gles iL  and  V  may  be  found,  and  then  by  the  Napierian  theorem, 

X  and  Y  from  m»,  ß^  and  A  ; 
X  and  Z  from  v,  o^  and  B\ 

C  +  Y  +  JZr=180. 
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III.  DETERMINATION  OF  THE  DIMENSIONS  OF  TRICLINATE  FORM8« 

94.  a.  Several  of  the  preceding  formulas  may  assist  in  deter- 
mining  the  lengths  of  the  axes.  The  fDllowing  proportions  and 
equations  are  also  important : 

Sin.  iL  :  sin.  v  : :  6  :  a ;  sin.  *  :  sin.  ^  ::  c  :  a\  sin.  tf  :  sin.  r : :  c :  6. 

If  X  and  Y,  in  a  vertical  prism,  are  known,  we  may  employ  the 
relation, 

6  :  c  :  :  sin.  Y  sin.  ß  :  sin.  -X"  sin.  y. 

If  X  and  2r,  in  an  inclined  macrodiagonal  hemiprism,  are  known, 
we  have  the  relation, 

a:c\:  sin.  Z sin.  a  :  sin.  X sin.  y, 

If  Yand  Z^  in  an  inclined  brachydiagonal  hemiprism,  are  known, 
we  may  find  the  relative  values  by  the  proportion, 

a :  6.: :  sin.  Z sin.  a  :  sin.  Y sin.  ß. 
h.  When,  in  these  several  hemiprismatic  forms,  an  edge  is  meas* 
ured  which  is  not  parallel  to  the  axis  of  the  hemiprisms,  the  plane 
angle  of  the  prismatic  faces  must  first  be  found,  and  then  the  Na- 
pierian  theorem  may  be  applied  as  follows  : 

1.  \(  Zis  given  in  the  vertical  prism, 

o*  sin.  ^  sin.  y  ^        sin.  Csin.13 

and  then, 

Tan.J<r=tan.J(«-^):-g^l|, 

or.    tan.J.  =  tan.J(g-^)i-;{S|- 

2.  If  Y  is  given  in  the  inclined  macrodiagonal  prism, 

o*      y        sin.  A  sin. y  .      r       sin.Csin.  a 

fem.  c= — r-v— j    orsm.  f  =  — .    ^    . 

^  sm.y     '  "  sin.y 

Tan.i*  =  tan.i(?^):-S[£?| 

or,    tan.Jp=tan.J(g-«):-fe|{Sf} 

3.  If  X  is  given  in  the  inclined  brachydiagonal  hemiprism, 

c,.      f.        sin.  A  sin.  13  •  sin.  Ä  sin.  a 

Sm.  t  =  — . — ^^    or  sm.  u  =  — .    „    , 

^  sin.  X     '  sin.A 

Tan.  i^  =  tan.  J(?-^) £!{£§. 
or,    tan.J  V  =  tan.  J  (U-«)  ^-jj^^^^. 


IV.  DETERMINATION  OF  THE  SIGNS  OF  PLANES. 

96.  The  foUowing  general  rules  are  obvious  deductions  from  the 
principles  heretofore  explained : 
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If  two  planes  fonn,  by  their  intersection,  an  edge  parallel  to  the 

1.  basal  section,  b  :c::b^  :&, 

2.  mocrodiagonal  section,  a:b  ::  a^:b^, 

3.  brachydiagonal  section,  a:c::a' :&. 

The  formulas  and  rules  deduced  for  the  trimetric  and  monocli- 
nate  forms,  will  be  found  of  essential  importance,  also,  in  this  System 
of  crystallization.  From  §  84,  6,  it  results,  that  when  a  face  repla- 
cinff  the  an^le  between  mP^,  m  'P,  odP/,  and  oo/P,  has  a  rhom- 
boidal form,  its  sign  is  of  the  form  27n  c3dP/.  Otjier  laws  are  derived 
with  equal  facility  from  the  remaining  paragraphs  in  the  same 
section. 

V.     EXAMPLE  OF  THE  APPLICATION  OP  THE  PRECEDING  PRIN- 

CIPLES. 

Anorthite,  (figure,  p.  298.) 

96.  P  =  OP;   T=(x^P/]  M=aD/P;  e  =  'P. 

Since  §/  replaces  the  edge  e  (^P) :  r(  ooP/),  forming  parallel  in- 
tersections  with  these  planes,  ä'  =  2'P'  od. 

For  a  similar  reason,  'a  =  2^,  oo. 

Since  the  edge  'e  :  &j  which  is  replaced  by  a,  is  parallel  to  the 
shorter  terminal  edge  of  the  fundamental  form,  'e  =  ,P,  e'  =  P^, 
and  ä  =,p,  od.     In  the  same  manner  as  above  we  also  obtain, 

ä'  =  2,p,  00,  ''e  =  2,P,  af  =  2,?'oo  . 

The  descriptive  expression  for  the  crystal  is  therefore, 

OP.     ooP/.     od/P.   'P.    2'p'od.    2'p,od.    ,P.    P,.    ,p,ao.     2,p,ao. 
2,P.   2?'oD. 

For  the  determination  of  the  dimensions  of  the  crystal,  we  have 
the  foUowing  angles  given  by  Rose : 

P  :  c(a  plane,  oopoo,  replacing  the  acute  lateral  edges  parallel 
to  the  brachydiagonal)  =  85°  48'. 

T :  c  =  117°  28°  T :  M=  120°  3(y, 

P : a'=  133°  13',  P:T=  llO^  57'. 

The  Supplement  of  the  angle  T  :  e,  62°  32',  is  the  angle  Y  for 
CO  P/.  By  subtracting  this  angle  from  T:  M,  we  find  the  angle  Y 
for  oo/P  =  57°  58'=  Y'.  The  Supplement  of  P:  T,  69°  3',  is 
the  angle  Zinoo  P/. 

The  angle  P  (OP) :  itf  ( oo  ?  oo )  =  C  =  85°  48'.  The  Supplement 
of  the  angle  P:a'  =  46°  47^  is  the  ande  Z  in  2,15/qo  =  Z". 

From  the  angles  -X",  Y,  C,  we  find  the  angle  ß  at  the  centre 
equal  to  63°  45'.     And  since 

^.                sin.  Ysin.  ß 
sm.  T  = : — -—  , 

the  angle  t  in  odP/  =  58°  26'.     From  ß,  Y',  and  180°  —  C,  the 
corresponding  angle  t'  for  od/P  is  found  equal  to  56°  Sy. 
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Since  «^  and  «-  are  the  corresponding  angles  in  coördinate  he- 

miprisms,  we  find  by  the  formula,  §  89,  c,  a  =  88°  42^    And  be- 

cause,    (f  +  r  +  a  =  180°,  (§  89,  a,)  <r  =  180°  —  (a  +  t)  =  32°  52^. 

Consequently,  os  b:c  ::  sin.  t  :  sin.  (f,  if  we  let  c,  Ihe  half  of  the 

brachydiagonal,  equal  unity,  b  =  1-57. 

In  the  brachydic^nal  hemiprism,  we  have  given  the  angle 
2?  =  46°  47' ;  and  since  Y'  +  2?  +  C  =  180°,  (§  93,) 
Y>  =  180<^  _  (2?  +  C)  =  47°  25^ 
Consequently,  from  the  proportion  sin.  2?  sin.  a :  sin.  ^Tsin.  ß  : : 
2« :  6,  we  obtain,  a  =  0-866. 

If  desired,  the  angles  A,  B,  and  7,  may  now  be  detennined  by 
the  Napierian  theorem,  from  the  known  values  of  C, «,  ß.  In  this 
manner  we  obtain, 

A  =  87^(y,        B  —  II60  23',        7  =  86°  48;'. 
The  foUowing  are  the  deduced  dimensions  of  the  crystal : 

a:b:c::  0-866  :  1-57  :  1, 
4  =  870,     fi  =  ii6P23',     C=  850  48', 
a  =  880  42',    /3  =1160  16',    7  =  86048;'. 


The  foregoing  treatise  on  Mathematical  Crystallography,  has 
heen  necessarily  concise  :  too  much  so,  perhaps,  for  the  satisfaction 
of  the  thorough  Student  of  science.  Still,  it  will  probably  be  found 
sufficient  with  but  few,  if  any  exceptions,  for  all  the  calculations 
the  mineralogist  or  crystallographer  may  find  it  necessary  to  com- 
pute.  For  a  more  complete  account  of  this  subject,  I  can  refer  to 
no  superior  work  than  that  by  Dr.  C.  F.  Naumann,  which  is  the 
basis  of  the  system  adopted.  It  contains  an  elaborate  development 
of  every  part  of  the  subject,  philosophically  and  perspicuously  ar- 
ranged.  Its  author  has  deduced  not  merely  the  formulas  for  the 
interfacial  and  plane  angles,  but  also  those  for  the  superficial  and 
solid  Contents  of  the  several  crystalline  forms ;  and,  moreover,  has 
given  the  corresponding  simplified  formulas  for  the  diflferent  rela- 
tive values  of  m  and  n.  The  nature  of  Compound  crystals  has 
also  been  fully  considered,  and  their  respective  formulas  for  calcu- 
tion  determined ;  and  by  the  application  of  the  same  general  but 
simple  principles  of  analytical  geometry,  he  has  mathematically  in- 
vestigated  the  laws  for  the^iidt»{fWHiliii>  projection  of  crystals,  and 
derived  formulas  for  the  accurate  construction  of  modeis. 

I  should  be  unjust  to  the  science,  and  to  one  of  its  most  illustri- 
ous  cultivators,  should  I  close  this  subject  without  allusion  to  the 
original  investigations  of  M.  Mohs,  in  this  brauch  of  mathematics. 
So  nearly  contemporaneous  were  the  crystallographic  labors  ot 
Mohs  and  Weiss,  that  there  is  yet  some  doubt  as  to  priority. 
Their  names  will  ever  be  united — as  is  happily  expressed  by  Nau- 
mann in  the  dedication  of  bis  work — as  the  "  Coryphcei  of  Oer* 
man  Crystallographers,^^ 
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The  Classification  of  Mohs,  which  has  been  adopted  in  the  pre- 
ceding  part  of  this  treatise,  more  clearly  exhibits  the  affinities  of 
the  mineral  species,  than  any  arrangement  founded  on  a  less  gene- 
ral  view  of  the  relations  of  the  species,  and  is  best  adapted  to  con- 
vey  a  comprehensive,  systematic,  and  intelligible  idea  of  the  Sci- 
ence of  Mineralogy.  It  is,  however,  freqiiently  desirable,  especially 
with  the  chemist  and  metallurgist,  to  view  minerals  simply  in  their 
chemical  relations.  The  following  chemical  Classification  of  the 
mineral  species  is  therefore  subjoined. 

Chemical  arrangements  may  be  of  two  kinds ;  1,  the  geiieral  di- 
visions  may  be  formed  by  associating  Compounds,  containing  the 
same  electrtMiegative  dement ;  2,  these  divisions  may  depend  on 
the  electro-positive  dement. 

In  a  Classification  of  the  first  kind,  in  which  the  various  mineral 
species  are  arranged  according  to  the  electro-ne^ative  part  of  their 
Constitution,  the  binary  Compounds  would  be  distributcd  into  two 
classes,  according  as  they  form  acid  (dectro-negative)  or  non-acid 
(electro-positive)  Compounds,  with  oxygen,  chlorine.  iodine,  sul- 
phur,  <fcc. ;  and  the  species,  produced  by  the  union  of  individuals 
of  these  two  classes,  would  constitute  a  third  class  of  salts.  The 
subdivisions  of  these  classes  would  depend  on  the  particular  dectro- 
negative  dement  in  the  composition  of  each  of  the  species.  Coq- 
sequently,  we  should  have  families  of  oxyds,  chlorids,  sulphurets, 
&c. ;  of  oxacids,  chloracids,  sulphacids,  <fec. ;  of  oxysalts,  chloro- 
salts,  sulphosalts,  <fec. 

The  second  method  of  Classification  associates  all  species  con- 
taining the  same  electro-positive  dement,  or  Compound.  Thus  all 
the  Compounds  of  a  particular  base,  as  potash,  copper,  iron,  <fec.,  are 
coUected  into  separate  families. 

Since  the  development  of  the  dectrical  relations  of  the  elements 
and  their  Compounds  by  Berzdius,  the  superiority  of  the  former  of 
these  methods  of  Classification  has  been  very  generally  admitted. 
The  dectro-negative  constituent  is,  in  general,  the  characterizing 
ingredient.  The  sulphurets  of  different  metals  are  far  more  closely 
allied  than  the  oxyds,  sulphurets,  and  salts,  of  the  same  metal.   Yet 
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this  is  not  invariably  true,  and  the  apparent  exceptions  to  it  as  a 
general  ruie,  strongly  convince  us  of  the  futility  of  attempts  to  form 
a  natural  arrangement  of  the  mineral  species  upon  chemical  prin- 
ciples  merely.  The  physical  characters  of  a  Compound  rather  do- 
pend on  the  mutual  natures  of  the  elements,  than  on  the  peculiari- 
ties  of  either  one.  Nitrate  of  lime  and  nitrate  of  magnesia  have 
close  resemblances,  which  appear  to  depend  on  the  nitrie  acid 
(electro-nerative  part)  in  their  Constitution.  With  sulphuric  acid, 
however,  tne  salts  of  lime  and  magnesia  are  wholly  unlike,  and  in 
the  cajse  of  the  salt  of  hme,  we  should  say,  that  the  lime  (electro- 
positive  part)  was  here  the  characterizing  ingredient,  and  the  spe- 
cies appears  to  be  more  naturally  associated  with  carbonate  of  lime 
than  with  other  sulphates.  When  chemistry  has  so  far  advanced, 
that  the  relative  electro-negativity,  (if  I  may  so  call  it,)  or  electro- 
positivity,  of  the  several  elements,  is  fully  known,  and  when  we  are 
accurately  acquainted  with  their  several  idiosyncrasies,  we  shall 
probably  be  able  to  construct  a  natural  arrangement  of  minerals  on 
chemical  principles. 

The  principles  of  isomorphism,  for  the  development  of  which 
we  are  indebted  principally  to  Mitscherlich,  have  made  new  dif- 
ficulties  apparent  in  the  second  of  the  above  methods  of  Classifica- 
tion. When  two  electro-positive  constituents  are  substituted  for 
one  another  in  a  Compound,  without  changing  its  physical  charac- 
ters, it  is  evident  that  this  Compound  belongs  equally  to  two  distinct 
famüies  in  this  Classification.  Such  instances  are  not  infirequent. 
In  individuals  of  the  species  pyroxene,  the  magnesia  may  be  par- 
tially  or  wholly  replaced  bv  protoxyd  of  iron,  without  any  essen- 
tial  change  in  the  external  cnaracters.  Gamet  and  homblende  have 
a  similarly  varying  Constitution.  This  consideration  led  Berzelius 
originally  to  reject  the  electro-positive  for  the  electro-negalive  ar- 
rangement. Later  discoveries  have  shown  that  in  a  similar  manner 
two  electro-negative  constituents  may  mutually  replace  one  another, 
thus  introducing  objections  also  to  the  latter  arrangement;  thougfa 
not  as  wei^hty,  since  the  instances  are  less  numerous. 

Althougn  the  electro-negative  arrangement  is  decidedly  prefera- 
ble  for  an  exhibition  of  the  chemical  relations  of  the  species,  the 
electro-positive  has  its  advantages  in  another  point  of  view :  it  sub- 
serves  more  conveniently  the  purposes  of  the  metallui^^  His 
pursuits  lead  him  to  an  investififation  of  minerals  with  respeet  to 
their  metallic  constituents,  for  which  object  he  would  naturedly  as- 
sociate  the  mineral  species  according  to  the  metal  in  their  composi- 
tion.  The  wants  of  the  latter  class  of  readers  have  been  considered 
of  paramount  importance  ;  and,  therefore,  in  order  to  afibrd  a  con- 
veuient  table  of  reference  to  those  interested  in  the  metallic  Consti- 
tution of  the  mineral  species,  at  the  same  time  that  a  chemical  view 
of  the  species  is  presented,  the  Classification  founded  on  the  electro- 
positive  constituent  is  here  adopted. 

To  facilitate  a  reference  to  the  description  of  the  species,  the 
number  of  the  page  is  added,  on  which  each  is  described. 
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CHEMICAL  CLASSIFICATION  OF  MINERALS. 


Cla8s  I.    Non-metallic  elements,  and  their  Compounds. 
Cla88  II.    Metallic  Clements,  and  tbeir  Compounds. 


CLASS  I.    NON-METALLIC  ELEMENTS,  AND  THEIR  COMPOUNDS. 


I.   NON-ACID  INDnriDÜALS« 


Genus  1.    Htdrooen. 

Hvdrogen^  166. 
PkospkureUed  Bydrogen^  165. 
CarlmreUed  Ifydrogen,  165. 

Genus  3.    Nitrogen. 

Nürogen,  166. 
Atmospberic  Air,  166. 

GebTUS  3.     SULPHUR. 

Native  Sulphnr,  436. 


Genus  4.    Caebon. 

Diamond,  331. 
Anthracite.  443. 
Graphite,  443. 
Bituminoos  Goal,  443. 
Bitumen,  441. 
Mineral  Caoutchouc,  440. 
Retinite,  440. 
Amber,  438. 
Scheererite,  439. 


Genus  1.    Htdrogen. 

MuritUie  Acid,  167. 
SulpkurcUed  Hydrogen,  166. 


Genus  3.    Sulprur. 

Suipkuraus  Acid,  167. 
Suipkuric  Acid,  167. 

Genqs  3.    Carbon. 
Carbcnic  Acid,  166. 


II.   ACID  INDIVIDUALS. 

Genus  4.    Boron. 
Boracic  Acid,  168. 

GteNUs  5.    SiLiciirM. 


Gluartz,  338. 
Opal,  344. 
Obsidian,  345. 
SphaBfulite,  346. 


CLASS  II.    METALUC  ELEMENTS,  AND  THEIR  COMPOUNDS. 


Genus  1.    Ammonia.* 

Sal  Ammoniac,  MuriaU  of  Ammonia^  175. 
Mascagnine,  Sidphate  of  Ammaniaf  174. 


Geitus  3.    PoTAsnuM. 
NüraU  of  PoUuhf  176. 


*  The  metallic  nature  of  one  of  the  constitaents  of  ammonia  has  long  been  sas- 
pected,  though  it  is  not  yet  proved. 
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Genus  3.    Sodhim. 


Glauber's  Salt,  SvIphaU  of  Soda,  173. 
Thenardite,  Anhydrous  äfdphaU  of  Soda, 

173. 
Aphlbitalite,  175. 
Nitrate  of  Soda,  176. 
Natron,  Carbonate  of  Soda^  171. 
Trona,  SesquicarbanaU  of  Soda,  172. 
Qay-Lussite,  Carbonate  of  Soda  and  Lime, 

171. 
Common  Salt,  Chlorid  of  Sodium,  172. 
Borax,  BiboraU  of  Soda,  169. 
Qlauberite,  181. 
Polyhalite,  181. 

Genus  4.    Barium. 

Heavy  Spar,  StUphate  of  Baryta,  203. 

Dreelite,  203. 

Baryto-Calcile,  202. 

Witherite,  Carbonate  of  Baryta,  203. 

Genus  5.    Strontium. 

Celestine,  Sulphate  of  Strontia,  201. 
Stronlianite,  Carbonate  of  Strontia,  200. 

Genus  6.    Calcium. 

Gypsum,  Sulphate  of  Lime,  190. 

Annydrite,  Anhydrous  Sulphate  of  L.,  191. 

Haidingeriie,  190. 

Apatite,  Phosphate  of  Lime,  186. 

Nitrate  of  Lime,  17b. 

Calcareous  Spar,  )    Carbonate  of  Lime, 

Arragonite,  \       193,  195. 

Dolomite,   Carbonate   of   Magnesia   and 

L.,  196. 
Ankerite,  CarbonaU  of  Jron  and  L.,  197. 
Fluor  Spar,  Fluorid  of  Calcium,  185. 
•  Gismondine,  Scsguisilicate  of  Lime,  301. 
Tabular  Spar,  Bisüicaie  of  Lime,  304. 
Datholite,  Borosilicate  of  L.,  284. 
Dysclasiie,  273. 
Sphcne,  3G0. 

Pnarmacolile,  Arsenale  of  Lime,  189. 
Roselite,  192. 
Tungsiate  of  Lime,  208. 

Genus  7.    Magnesium. 

1.  Combinations  icilh  soluhle  Acids. 

Nati\re  Magnesia,  Hydrate  of  Magnesia, 

259. 
Epsum  Salt,  Sulphate  of  Magnesia,  174. 
Reussiie,  174. 
Nitrate  of  Magnesia,  176. 
Magnesite,  CarbonaU  of  Magnesia,  198. 
Hyaromagnesitc,  Hydrous    Carbonate  of 

M.,  199. 
Rhomb  Spar,  Carbonate  of  Iran  and  Mag 

nesia,  198. 


Boracite,  BiboraU  of  Magnesia,  347. 
Wagnerite,  Phospho-ßuate  of  M.,  187. 

2.  Combinatums  with  Süica, 

Chrysolite,  335. 
Nemalite,  259. 
Tale,  260. 
Kerolite,  255. 
Serpentine,  253. 
Picrosmine,  258. 
Meerschanm,  256. 
Nephrite,  287. 
Schiller  Spar,  264. 
Bronzite,  265. 
Hypersthene,  266. 
Anthophyllite,  312. 
Pyrallolite.  256. 
Brucite,  348. 
Pyroxene,  305. 
Bucklandite,  308. 
Hornblende,  309. 
Cummingtonite,  312. 
MelUlite,  302. 

Genus  8.    Alüminum. 

1.  Aluminapure  or  hydrated,  or  combined 
with  Bases. 

Sapphire,  Pure  Alumina,  329. 
Gibbsite,  Hydrate  of  A.,  251. 
Diaspore,  Dihydrate  of  A.,  320. 
Spinel,  327. 
Automol ite,  328.' 
Dysluite,  329. 
Sapphirine,  331. 

2.  Combined  with  solvhle  Acids. 

Solfatarite,  Sulphate  of  Alumina,  170. 
Websterite,  Tris-sulphate  of  A.,  450. 
Native  Alum,  Sulphate  of  Potash  and  A., 

169. 
Alum  Stone,  184. 
Magnesia  Alum,  Sulphate  of  M.  and  it., 

170. 
Ammonia  Alum,    Sulph.  Ammonia  and 

A.,  170. 
Turquois,  Triphosphabe  of  A.,  289. 
Wavellite,  Hi/drous  DlphosphaUof  A.,  18«. 
Childreniie,  188. 
Lazulile,  289. 
Blue  Spar,  290. 
Amblygonile,  316. 

Fluelliie,  Fluorid  of  Alüminum,  184. 
Cryollte,  183. 
Mellite,  Mellate  of  Alumina,  438. 

3.  Simple  Hydrous  Silicats.  ^ 

Halloylüe,  250. 
AUophane,  2.52. 
Scarbroiie,  251. 
PyrargiUite,  251. 
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Kollyrite,  250. 

4.  Compound  Hydrous  Silicales. 

Aealmatolite,  254. 
Thomsonite,  269. 
Edingtonite,  269. 
Natroliie,  270. 
Mesotype,  271. 
Mesoüte,  274. 
Scolccite,  27L 
Carphoiite,  272. 
Laumonite,  277. 
Chabazite,  282. 
Levyne,  283. 
Analcime,  279. 
Gmelinite,  283. 
Stilbile,  268. 
Epislilbite,  273. 
Heiilandiie,  267. 
Brewsterite,  274.  • 

Harmotome,  277. 
PhilHpsile,  278. 
Apophyllite,  276. 
Coraptonite,  275. 

5.  Simple  Anhydrous  Silicates. 

Andalusite,  Disüicate  of  A.,  317. 
Bucholzite,  Anhydrous^  Sil.  of  A.,  321. 
Kyanite,  Subsesquisilicaie  of  A.,  318. 

6.  Compound  Anhydrous  Silicates. 

Topaz,  Silicofluate  of  A.,  333. 

Sodalite,  280. 

Nepheline,  291. 

Idocrase,  350. 

Gamet,  351. 

Epidole,  313. 

Withamitc,  315. 

Isopyre,  346. 

BcapoUte,  299. 

G^ehlenile,  301. 

Prehnite,  286. 

lolite,  336. 

Staurotide,  355. 

Axinile,  337. 

Tnrmaline,  322. 

Fahlunite,  258. 

Leucite,  281. 

Elaeolite,  292. 

Margarite,  262. 

Black  Mica,  262. 

Common  Mica,  263. 

Pinile,  257. 

Periciine,  296. 

Feldspar,  293. 

Albite,  296. 

Anorthite,  297. 

Labradorite,  292. 

Latrobite,  298. 

Spodumene,  305. 


Petalite,  288. 

Genus  9.    Glucinum. 

Phenacite,  SüicaU  of  O.,  326. 
Euclase,  Silicate  of  Alumina  and  O.,  325. 
Beryl,  Tersil.  Alumina  and  G.,  324. 
Chrysoberyl,  AhtminaU  of  G.,  396. 

Genus  10.    Zirconium. 

Zircon,  SüicaU  of  Zirconiaj  353. 
Sülimanite,  SU.  Alumina  and  Z.,  320. 
iB.schynite,  TitanaU  of  Cerium  and  Z.,368. 
Eudialyte,  355. 

Genus  11.    Yttrium. 

Xenotime,  Phosphate  of  YUria,  207. 
Gadolinite,  367. 

Yttro-Columbite,  Columbateof  YUria^ZTO. 
Fergusonite,  369. 

Genus  12.    Cerium. 

Flucerine,  Fhunid  of  Cerium^  205. 

Subsesquiflnorid  of  Cerium,  206. 

Carbonate  of  Cerium,  206. 

Cerite,  SüicaU  of  C,  206,  364. 

Thulite,  364. 

Microlile,  207. 

Yttroceriie,  207. 

Allanite,  366.  , 

Orthiie,  366. 

Pyrorthite,  366. 

Pyrochlore,  362. 

Genus  13.    Thorium. 

Thorite,  366. 

Genus  14.    Tellurium. 

Native  Tellurium,  395. 

Herrerite,  CarbonaUof  Nickeland  71,246. 

Genus  15.    Arsenic. 

Native  Arsenic,  396. 
White  Arsenic,  Arsenous  Acid,  168. 
Realgar,  Sulphuret  of  A.,  434. 
Orpiment,  Sssquisulphuriu  of  A.,  434. 

Genus  16.    Antimony. 

Native  Antimony,  395. 
White  Antimony,  Protoxyd  of  A..  209. 
Gray  Antimony,  Sesquisulphuret  o/A.f  418. 
Red  Antimony,  430. 

Genus  17.    Moltsdjenum. 

Molybdenite,  Bisulphuret  of  jkf,  425. 
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Genus  18.    Titanium. 

Anatase,  Protaxiid  of  7.,  361. 
RutUe,  Titanic  AcU,  358. 

QiNDt  19.    Iron. 

I.  Pure,  or  cembimed  toük  Oxfgen. 

Native  IroD,  386. 

Magnetlc  Iron  Ore,  383. 

Specular  Iron  Ore,  Perozyd  of  L,  381. 

Brown  Iran  Ore,  EfjfdrmuPerox,  ofLflQO, 

FranUinite,  384. 

2.  Combined  wük  Sulphur  or  Arsenic, 

Iron  Pyrites,  BistUj^uret  of  /.,  406. 
Magnelic  Pjrites,  Sulpkuret  of  /.,  404. 
White  Iron  Pyrites,  405. 
Bfispickel,  401. 
Leacopsrrite,  400. 

3.  Combvmtd  with  Oxifgen  Acids, 

Copperas,  SulphaU  of  Iron,  177. 
Botiyogen,  SnlipkaU  of  iron  amd  M,,  180. 
White  Copperas,  Bimiph,  Perox. «/ /.,178. 
Yellow  Co^eras,  8nM,  Perox,  of  /.,  178. 
Yivianite,  PkonfhaU  of  Iron,  990. 
Cacoxenite,  219. 
Triphyline,  219. 
Anglarite,  221. 

fSkerit?"' If«'*'««''  "/'■'  2»3.  «5- 

Pyrobmalite,  x22, 

Hisingerite,  378, 

Gronstedtite,292, 

Crocidolite,  378,         V  Süicates, 

Yenite,  379, 

Commingtonite.  312, 

Arfwedsonite,  313, 

Cnbe  Ore,  SvbsesquarsenaU  of  /.,  217. 

Arsenale  of  Iron,  218. 

Scorodite,  Disarteniie  of  /.,  218. 

Chromic  Iron,  377. 

Wolfram,  T\MgsUUe  of  Manganese  and 

Iron,  373. 
Columbite,  OolumUtU  of  Iron,  370. 
Crichtonite,  TitanaU  of  Iron,  384. 
Mohsite,  385. 
Polymignite,  369. 

Qenus  20.    Mj^noanssk. 

1.  Combined  vnth  Oxygen, 

Hausmannite,  373. 

Braunite,  Anhyd.  Sesquox.  of  ilf.,  374. 

Maneanite,  Hydrous  Sesquox.  of  M.,  375. 

PyroTusite,  Aiikyd.  Bisox.  of  M.,  376. 

Wad.  377. 

Psilomelanite,  374. 


I  Varvacite,  377. 
lNewkirkite,377. 


2.  Combined  wüh  Sulpkur  or  Arsenic. 

Manganblende,  Sulphuret  of  M,,  429. 
Arsenid  of  Manganese,  404. 

3.  Combined  witk  Acids. 

Diallogite,  Carbonate  of  M.,  215. 
Triplite,  Phosphate  of  Iron  and  Af,  216. 
Hetepozite,  216. 
Hnraolite,  217. 
Manganese  Spar,  302,^ 

K^Ä       ^'^'^ 

Helvin,  348, 


Genus  21.    Zmc. 

1.  Combined  vjxth  Oxygen, 

Red  Zinc  Ore,  Oxyd  of  Manganese  and 
Z.,358. 

2.  Combined  with  Sulphur  or  Selenium. 

Blende,  Sulpkuret  of  Zinc.^9. 
Rionite,  Selenid  of  Zinc,  49». 

3.  Combined  with  Oxygen  Acids. 

White  Yitriol,  Sulphate  of  Zinc,  179. 
Calamine,,  Carbonate  of  Zinc,  211. 
Willemite,  Anhydrous  Silicate  of  Zinc, 

212. 

Electric  Calamine,  Bydrous  SU.  of  Z.,  213. 
Hopeite,  213. 

Genus  22.    Nickel.« 

1.    Combined  with  Sulphur,  Arsenic,  or 
AnJtimomf. 

Capillary  Pyrites,  Sulpkuret  of  N.,  410. 
Goppel  Nickel,  Arsenid  of  N.,  399. 
White  Nickel,  Bisarsenid  of  N.,  399. 
Nickel  Glance,  Arseno-sulpiiU  of  N.,  400. 
Antimonial  Nickel,  Antimonid  of  N.,299, 
Nickel  Stibine,  Antimono-sulphUe  of  N., 
398. 

2.  Combined  with  Oxygen  Acids. 

Nickel  Green,  Disarsenate  of  Nickel,  245. 

Genus  23.    Cobalt. 

1.  Combined  with  Sulphur  or  Arsenic. 

Cobalt  Pyrites,  Sulpkuret  of  C,  403. 
Smaltine,  Bisarsenid  of  C,  402. 
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Terarsenid  of  C,  403. 

Cobaltine,  Arseno-sulphiU  oj  C,  403. 

2.  Combtnedißiik  OxifgenAcids. 

Cobalt  Vitriol,  Disulpkate  of  C,  180. 
Cobalt  Bloom,  Disarsenate  of  C,  324. 

Oenus  24.    Lbao. 

1.  Pure^  or  cembined  wük  Oxygen, 

Native  Lead,  393. 

Miaium,  Sesquoxyd  of  Lead^  235. 

2.  Combintd  wÜk  Sulphur,  Selenium,  or 

T\lluriitm. 

Galena,  Sulphuret  of  lAod^  ^Q. 
Clausthalile,  SeUnid  of  Lead,  423. 
Cobaltic  Galena,  423. 
Foliated  Tellurium,  BUellurid  of  Lead, 
424. 

« 

3.  Comlnned  loith  Chlorine. 

Ccrasite,  Dichlorid  of  Lead,  227: 
Cotunnite,  Chlorid  of  Lead,  227. 

4.  Comlnned  toilh  Äcids. 

^nglesite,  StUphate  of  Lead,  228. 


Capreous  Anglesite,  Cupreous  SiUphate  of  Euchroite,  239, 


Lead,  235. 
Caledonite,  235. 
Dyoxylite,  228. 
Leadhillite,  227. 
Corneoas  Lead,  226. 
White  Lead,  Carbonale  of  Lead,  225. 
Pvromorphiie,  Phosphate  of  Lead,  230. 
Mimetene,  ArsenaU  of  Lead,  231. 
Hedyphane,  229. 
Chromate  of  Lead,  233. 
Melanocbroite,  Subsesquichromate  of  Lead, 

234. 

VauGuelinite,  Cupreous  Chromate  of  Lead, 

TSmgslaU  of  Lead,  233. 
Mol^date  of  Lead,  232. 
Plnmbo-Resinite,  Sextduminate  of  L.,  230. 

Genus  25.    Tin. 

Tin  Ore,  Ox^d  of  Tin,  363. 

Tin  Pyrites,  Cupreous  Sulphuret  of  r.,411. 

Genus  26.    Copper. 

1.  Pure,  or  combined  wilh  Oxygen. 

Native  Copper,  394. 

Red  Copper  Ore,  Red  Oxyd  of  C,  362. 

Black  Goppel  Ore,  Black  Oxyd  of  C,  446. 


2.   Combined  with  Sulphur,  Selenium,  or 

Arsenic. 

Vitreous  Copper  Ore,  Disulphuret  of  Cop» 

per,  414. 
Variegated  Conper  Ore,  408. 
Boumonite,  41y. 
Tennantite,  413. 
Aisenid  of  Copper,  407. 
EUicairite,  415. 
Antimonial  Copper,  415. 
Gray  Copper  Ore,  411. 

3.  Combined  with  Chlorine, 

Atacamite,  Chlorid  of  Copper,  243. 

4.   Combined  wUh  Oxygen  Acids. 

Blue  VUriol,  SulphaU  of  C,  179. 

Brochantiie,  245. 

Green  Malachite,  Hydrous  Dicarbonate  of 

a,  237. 
Blue    Malachite,   Hydrous   Carbonate  of 

a,23rj, 

Libethenite,  Diphosphate  of  C,  242. 
Psseudo-MaiacMte,  Subsesquiphosphate  of 

C,  241. 
Dioptase,  Sesguisüicate  of  C,  230. 
ChrysocoUa,  238. 
Erinite,  240, 
Copper  Froth,  244, 


Copper  Mica,  244, 
Ohvenite,  242. 
Aphanesite,  236, 
Laroconite,  241, 


yArsenatesof  Copper, 


Genus  27.    Mercury. 

Native  Mercury,  392. 

Native  Amalgam,  392. 

Cinnabar,  SiUphurel  of  M.,  433. 

Hom  Cluicksilver,  Dichlorid  of  M.,  249. 

Genus  28.    Silver. 

1.  Pure,  or  combined  with  Sulphur,  Seleni- 
um,  Arsenic,  Antimony,  or  Molybdanum, 

Native  Silver,  391. 

Flexible  Silver  Ore,  425. 

Vitreous  Silver,  Sulphuret  of  S.,  416. 

Stembergite,  425. 

Polybasite.  417. 

Stromeyerite,  Cupreous  Sulphuret  of  Sil- 

'Der  4 15. 
Brittle  Silver  Ore,  417. 
Miargy rite,  431. 
Dark  Red  Silver  Ore,  431. 
Light  Red  Silver  Ore,  432. 
Arsenical  Silver,  Arsenid  of  S.,  398. 
Antimonial  Silver,  Antimanid  of  iS.,  396. 
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Anlimonial  Sulpkuret  of  £>.,  418. 
Tflluric    Silvcr,     BiUUnrid    of   Silver. 

416. 
Graphic  Tellurium,  416. 
Molybdic  Silver,  418. 

2.  Combiticd  wilh  Chlorine^  nr  lodine. 

Hörn  Silver,  ChloHd  of  Süver,  2-18. 
Jodid  of  Silver j  2-19. 

Genus  29.    Uranium. 

Pitchblende,  372. 

Johannite,  SuJphate  of  6'.,  180. 

Uranite,  PhospkaU  of  Limeand  Uranium^ 

246. 
Uranic  Ochre,  2-16. 


Genus  30.    Palladium. 

Native  Palladium,  388. 
SelenpaUadite,  Selenid  of  P,,  388. 

Genus  31.    Gold. 

Native  Gold,  3S9. 
Auroteilurite,  390. 

Genus  32.    Platinum. 

Native  Platinum,  387. 

Genus  33.    Iridium. 

Iridium,  388. 
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p.  149. 

Gharles  ü.  Shepard :  Description  of  Edwardsite,*  a  new  Mineral,  p.  162. 


*  This  number  of  volume  xxxii.  appeared  too  late  for  an  Insertion  of  this  spe- 
cies in  the  preceding  part  of  this  treatise.    The  following  are  its  characters : 

Prijnarv  form :  an  obtuse  oblique  rhombic  prism ;  M :  M=s95°  (common  gooi- 
ometer,)  P  :  Ms»100<)  1  Secondary  form :  the  primary  with  the  acute  lateral  edges 
deeply  truncated— M  :  e  (truncating  plane^  »137^  30^ ;  also  the  primary  with  the 
terminal  edges  replaced,  forming  a  four  sioed  pyramid  at  each  extremity  of  the  cnrs- 
tal.  Surface  generally  not  very  smooth,  but  nearly  of  the  same  quality  ön  the  aif- 
ferent  faces.  Cleavagt  parallel  with  the  bases,  sometimes  distinct,  but  commcmly 
uneven ;  parallel  with  the  longer  diagonal,  very  perfect. 

H.=34*5.  G.3=4'2— 4*6.  Lustre  ritreous  to  adamantine.  Streak  white.  Colar 
hyacinth-red.    Traasparent — translucent. 

According  to  the  analysis  of  Prof.  G.  U.  Shepard,  it  contains  Protoxyd  of  Geri- 
um  56-53,  Phosphoric  Acid  2666,  Zirconia  7-77,  Alumina  4*44,  Silica  3-33»98-73. 
It  is  mainly  therefore  a  sesquiphospkate  of  Ihe  protoxyd  of  cerinm.  Alone  before  the 
blowpipe,  in  very  thin  fragments,  it  loses  its  red  color.  oecoming  pearl-gray,  with  a 
tinge  ofyeUow,  and  fuses  with  great  difficulty  on  the  edges,  into  a  transparent 
giass.  With  borax,  in  minute  fragments,  it  tums  white,  and  gradually  dissolTes, 
foiming  a  globule  which  is  bright  yellowish-green  while  warm,  but  colorless  when 
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Boston  Journal  of  Pküosopky  and  tke  Arts,  8vo.  1834—6. 

Vol.  I.— 1824. 

J.  W.  Webster :  Locaiity  of  Rubellite  and  Lepidolite  at  Paris,  Maine,  p.  190. 

:  Chemical  examination  of  a  fragment  of  a  Meteor  wMcfa  feil  in  Maine, 

Augosl,  1823,  and  of  Qreen  Feldspar  from  Beverly,  Mass.,  p.  386. 

:  New  localities  of  Minerals  in  Massachusetts — Zircon,  Green  Feldspar, 


Apatite,  Andalosite,  Spodumene,  Cleavelandite,  p.  599. 

Vol.  II.— 1825. 

J.  W.  Webster :  Remarks  on  the  Geology  of  Boston  and  its  vicinity,  p.  277. 
C.  U.  Shepard:  Notice  of  several  new  localiües  of  Minerals  in  the  Coonties  of 
Hampshire,  Berkshire,  and  Franklin,  Mass.,  p.  607. 

Vol.  ni.— 1826. 

H.  A.  S.  Dearbom :  Sketch  of  the  Mineralog:y  of  Gay  Head  and  of  Bird  Island,  p. 

588. 
Notice  of  the  Discovery  and  Gkological  Situation  of  the  Native  Gold  of  Vermont^ 

p.592. 
J.  w.  W. :  Notice  of  the  Mineralogy  of  Nova  Scotia,  and  of  several  new  localities 

of  American  Minerals,  p.  594. 

Monthly  American  Journal  of  GeoUgy  and  Naiural  Science^  conducted  by  G.  W. 

Feathei^onhaugh.  8vo.  1831—1832.  Philadelphia. 
A  Description  of  a  Crystal  of  Native  Copper,  p.  318. 
Minerals  and  Metallic  Veins,  p.  481. 
Peter  A.  Browne :  On  the  Rocks  in  the  vicinity  of  Philadelphia,  p.  517. 

American  Philosophical  Transactions,  4to.    Philadelphia^  1771 — 

Vol.  VI.— 1809. 

Benjamin  Silliman  and  James  L.  Kingsley :  On  the  Meteoric  Stones  which  feil  in 
Connecticut,  December  10, 1807,  p.  323. 

Vol.  I.—New  SerUs.— ISIS, 

Thomas  Cooper :  Analysis  of  the  Blue  Iron  Earth  of  New  Jersey,  p.  193. 

Vol.  IL— iVw  i&rüf5.— 1825. 

G.  Troost :  Description  and  Chemical  Analysis  of  the  Retinasphaltum,  discovered  st 
Cape  Sable,  Mugpthy  river,  Maryland,  p.  1 10. 

:  A  new  Crystalline  form  of  the  Yenite  of  Rhode  Island,  p.  478. 

Henry  Seybert :  Ajial3rses  of  the  Chrysoberyls  of  Haddam  and  Brazil,  p.  116. 

Memairs  of  the  American  Acaäemy.  4to.  Cambridge^  1785— 

Vol.  IL— 1793. 

R.  M.  Causlin :  An  account  of  an  earthy  sabstanee  Ibund  near  the  Falls  of  Niagarar, 

and  vulgarly  called  the  Spray  of  the  Falls,  together  with  some  account  of  the 

Falls,  p.  17. 

cold.  Pulverized,  it  is  very  slightly  acted  upon  by  aqita  regia.  A  small  quantity 
placed  on  platinum  foil,  and  moistened  with  sulphurie  acid,  tinged  the  blowpipe 
flame  green. 

Obs.  Edwardsite  occurs  disseminated  through  Sillimanite,  in  ^eiss,  at  the  falls 
of  the  Yantic,  in  Norwich,  Conn.,  where  it  is  associated  with  mdividuals  of  red 
feldspar,  black  mica,  and  occasionally  small  crystals  of  Mue  corundum. 

The  crystals  are  rarely  above  one  third  of  an  inch  in  length,  by  one  sixth  in 
breadth.  The  deep  truncatioas  of  the  acute  lateral  edge-s,  hnpart  to  the  larger  prisms 
a  flattened  appearance.  The  minute  crystals,  with  pyramidal  extremities,  exhibit 
but  little  alteration  from  the  primary  prism.  The  terminations  of  the  larger  cnrs- 
tals  are  usually  incomplete  *,  occasionally  they  present  a  cross  cleavare,  in  which 
case  the  lateral  faces  are  horizontally  striated.  The  angle  P :  M  was  obtained  from 
a  cleavage  plane,  and  is  considered  only  as  an  approximation.  The  crystals  have  a 
close  resemolance  to  zircon. 

This  species  evidently  falls  within  the  Grenos  Spanialus.  Order  Barytinea,  and 
may  be  aesignated  from  its  crystalline  form  Spanialus  ciliquus.  It  was  nam«d 
Edwardsite,  in  compliment  to  Grov.  H.  W.  Edwards. 
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Aurotellurite,  390. 
Aurum  pubicum,  389. 
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Carbonate  of,  203. 

Carbonate  of  lime  and, 
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Sulphate  of,  903. 
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Berg-crystal,  338. 
Bergmannite,  299. 
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Beryl,  394. 
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Bernstein,  438. 
Berthieriie,  419. 
Berzeline,  986. 
BerzeUte,  927, 388. 
Beudantite,991,445. 
Bildslein,  254. 
Bimstein,  345. 
Biotine,  290. 
Birousa,  289. 
Bismites  acicularis,  497. 

rectangulus,  496. 

rhombohedrus,  497. 
Bismutalus    dodecahedrus, 
210. 

ochraceus,  210. 
Bismuth,  393. 

Acicular,  427. 

Arsenical,  210. 

Cupreous,  497. 

Native,  393. 

Oxyd  of,  910. 
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Bismutb,  Plumbo-cuprifer- 
0U8  sulphuret  of,  437. 

Silicate  of,  310. 

salfur6,  436. 

salfur6    plambo-cupri- 
ftre,  45Äs 

sulfur6  plumbo-argen- 
Uföre,  394. 

Siüphuret  oi;  436. 

Tefluric,  437. 
Bismuth-glance,  436, 437. 

blende,  310. 

cobalt  ore,  403. 

ochre,  310. 

silver,  394. 
Bismuthine,  436. 
Bismutiim  Argeiiticum,394. 

octahednin,  393. 
Bitter  spar,  196. 
Bitiune,441. 
Bitamen,  441. 

communis,  441. 

fiexile,  440. 

fragrans.  440. 
Bituminöses  holz,  443. 
Bituminous  coal,  443. 
Black  coal,  443. 

copper,  446. 

hematite,  374. 

iron-ore,  374. 

lead,  443. 

tellavium,  434. 
Black-iack,  439. 
Black  lead,  443. 
Blätterkohle,  443. 
Bläiterzeolith,  367. 
Blättrich-strahiiger    stilbit, 

368. 
Blättrijeer   anthophyllite. 


Stilbit,  367. 

schwartz  -brannstein, 
373. 
Blätter-tellur,  434. 
Blau-bleierz,  433. 
Blaue  eiseuerde,  390. 
Bleierde,  335. 
Bleifablerz,  413. 
Bleigelb,  332. 
Bleiglanz,  432. 
Bleigummi,  330. 
Blei  Scheelsaures,  333. 
Blende,  429. 
Bloedite,  181. 
Blue   carbonate  of  copper, 
237. 

copper  ore,  237. 

malachite,  337. 

Vitriol,  179. 
Blue  iron-earth,  330. 
Blue  iron-stone,  378. 
Blue  spar,  390. 
Blutstein,  381. 
Bog  iron  ore,  380. 


Bole,  363. 

Bologiiian  spar,  303. 
Boltonite,  446. 
Boracic  acid,  168. 
Boracite,  347. 

Boracius  hemihedrus,  347. 
Borate  of  lime,  384. 
Borax,  169. 

obliqniia,  169. 
BordigUone,  844. 
Borazit,  347. 
Botryogen,  180. 
Boirvolite,  384. 
Boulangerite,  43L 
Boumonite,  413. 
Braunbleiarz^  330. 
Brauneisenstein,  380. 
Braunite.  374. 
Braunkohle,  443. 
Braun-menakerz,  860. 
Braunstein,  Piemontischer, 
313. 

Qrauer,  375. 

Schwarzer,  374. 
Braunsteinkiesel,  351. 
Breislakite,  385. 
Breunnerite,  198. 
Breyicite,  385. 
Brewsterite,  374. 
Bright  white  cobalt,  403. 
Brittle  silver  ore,  417.   ^ 
Brochantite,  345. 
Brongniartin,  181. 
Bronzite,  365. 
Brookite,  361. 
Brown  iron  ore^380. 

hematite,  380. 

clay,  380. 

coal,  441. 

ochie,380. 

spar,  313. 
Brucite,  348. 
Brythine-salt,  Hemi-pris- 

matiCjJ81. 
Bocbolzite,  331. 
Bucklandite,  306. 
Bunter-kupferkies,  408. 
Buntkupfererz,  408. 
Bustamite,  304. 
Byssolith,  309. 

Cacholong,  344. 
Cacoxenite,  319. 
Caimgorum  stone,  341. 
Calamine,  311. 

Electric,  313. 
Calaite,  289. 
Calcareous  gpar,  193. 

tufa,  193. 
Caicedony,  338. 
Caledonite,  335. 
Calcium,  Fluorid  of,  186. 
Calcius  decolorans,  197. 

PolomaBi,  196. 


Calcius  rhombicus,  196. 

rhombohedms,  193. 
Callais,389. 
Calomel,  Native,  849. 
Candite,  338. 
Canehlstein.353. 
Cantalite,  338. 
Ci^pillary  Pyritef ,  410. 
Caoutchouc,  Mineral,  440. 
Carbonic  acid,  166. 
Carbunculns,  351. 

acrotomus,  349. 

decQssatns,  366. 

dimetrictts,  360. 

dodecabedrns,  361. 

hemihedru8,348. 

obliquus,  3^. 

quadratiis,  353. 

rnombicus,  366. 

rhombohedma,  356. 
Carburetted  hydrogen,  166. 
Camelian,  341. 
Carpholite,  373. 
Carphosiderite,  881. 
Cat^se7e,338. 
Cawk,  303. 
Celestine,  301. 
Cellular  pyrites,  405. 
Cerasite,  2Sn. 
CERATINEA,  848. 
Ceratos  cubicos,  848. 
Cerine,  366. 
Cerite,  364. 

Cerite,  Titaniferous.  368. 
Ceritus  rhombicus,  364. 

rhombohedms,  364. 
Cerium,  Carbonate  of,  306. 

Fluate  of,  806. 

oxyd6  siliciföie,  364. 

Silicate  of,  806,  364. 

Subsesquifloate  of,  806. 
Cerium  ore.  364, 366. 
Ceylanite,  387. 
Chabasie,  383. 
Chabasite,  383. 
Chabasin,  383. 
Chabazite,  383. 
Chalcedony,  33a 
CHALICCNEA,  368. 
Chalk,  193. 
Chamoisite,  383. 
Chaux  arseniat6e,  189. 

borat4e  siliceose,  884. 

carbonat6e,  193. 

fluat^e,  186. 

phosphat^e,  186. 

suliatße,  190. 

anhydre,  191. 
Chenocoprolite,  819. 
Chessy  copper,  237. 
Chiastolite,  317. 
Childrenite,  188. 
Chlorid  of  SUver,  818. 
Chlorite,  860. 
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Chloropal,  223. 
Chlorophseite,  446. 
Chlorophane,  185. 
Chondrodite,  348. 
Cbristianile,  297. 
Chromdsentein,  377. 
Chromic  iron,  377. 
Chrysobeiyl,  326. 
G^iysocolla,  238. 
Chrysolite,  186, 335. 

HemiprismatiCi  348. 

Prismatic,  335. 
Chrysolühas  oblianus,  336. 

rectangnlcis,  385. 
Chrysoprase,  338. 
Chusite,  335. 
Cinnabar,  433. 
Ciimamon  stone,  351. 
Ciasistylos  acrotomas,  286. 
Clausthalite,  423. 
Clay  iron  stone,  213. 
Cleayelaudite,  296. 
Coal  Anthracite,  443. 

Cannel,  4tö. 

Bituminoos,  442. 

Black,  442. 

Blind,  443. 

Brown,  442. 

Common,  442. 

Olance,  443. 
Cobalt,  Arsenate  of,  224. 

arseniat6,  284. 

Arsenical,  402. 

Binarseniet  of,  402. 

Bright  white,  402. 

Diarsenate  of,  224. 

Earthy,  376. 

Glanee,  402. 

Gray,  402. 

Ramaied  white,  402. 

gTis,402. 

Red,  224. 

Silver-white,  402. 

Sulphate  of;  180. 

Sulpho-arseniet  of,402. 

Sulphuret  of,  403. 

Terarsenidof,403. 

Tin- white,  402. 

oxid6  noir.  376. 

White,  402. 
Cobaltalus  rubellus,  224. 
Cobalt-bleierz,423. 
Cobalt  bloom,  224. 
Cobalt  bluthe,  224. 
Coball-kies,  403. 
Cobaltme,402. 
Cobalt-mica,  224. 
Cobalt-mjca,  Prismatic,224. 
CobaltK)cbre,  Red,  224. 
Cobalt -ore,  Bismuth,  403. 
Cobalt-pyrites,  398. 402, 403. 
Cobaltic-galena,  433. 
Coccolite,  305. 
Colophonitc,  351. 


Columbite,  370. 
Colnmbi»  Berxelii,  370. 

herniquadratns,  369. 

rectangulns,  379. 
Common  Salt,  172. 
Compconite,  275. 
Condrodite,  348. 
Copper,  394. 

Arsenate  of,  241, 244. 

Antimonial.  415. 

Arsenical,  407. 

Arsenid  of,  407. 

Blue  Carbonate  of,  237. 

Black,  446. 

Blue,  414. 

Chlorid  of,  243. 

Disalphorei  of,  414. 

Hydro-Carfoonate     ctf, 

Earthy  blue,  237. 
Foliated    arsenate   of, 

244. 
Gray,  411. 
Green  Carbonate  of,237. 
Hydroos  phosphate  of, 

HydroQs     diphosphake 

of.242. 
Hydrous  subbisesqniar^ 

Senate  of;  240. 
Hexmnriate  of,  243. 
Lenticular,  941. 
Martial  arsenate  of,  218. 
Mariate  of,  243. 
Native,  394. 
Octahedral  arsenate  of, 

241. 
Oxydiilated,  362. 
Phosphate  of,  241, 242. 
Prismatic  arsenate  of, 

242. 
Purple,  408. 
Pyritous,  408. 
Red  oxyd  of,  362. 
Rhombmdal     arsenate 

of,244. 
Selenid  of  Silver  and, 

415. 
Silico-carbonate  of,  23a 
Sulphate  of,  179. 
Sulphuret  of\  414. 
Sulphuret  of  antimony 

and,  415. 
Sulphuret    of     silver 

and,  415. 
Variegaled,  408. 
Velvet,  245. 
Vitreous,  414. 
Wood  arsenate  of,  243. 
Copperas,  177. 
Copper  black,  446. 
Copper  froth,  244. 
Copper  glance,  411-^15.     . 
Copper  green,  238.  i 


Copper  mica,  244. 
Copper  nickel,  399. 
Copper  Ore,  Black,  446. 

Gray,  411. 

L^nticolar,  241. 

Octahedral,  362. 

Velvet,  245. 

Yellow,  408. 
Copper  pyrites,  408. 

Liver-colored,  408. 

Yellow,  408. 
Copper  schäum,  244. 
Coralinerz,  433. 
Cordierite,  336. 
Corindcm,  329. 
Cork,  Rock,  309. 
Comeous  lead,  226. 
Comndmn,  329. 
Cotunnia,  227. 
Cotunnite,  227. 
Courzeranite,  293. 
Covellonlte,  291. 
Crichtonite,384. 
Crightonite,  384. 
Crispite,  358. 
Crocalite,  270. 
Crocidolite,  3^. 
Cronalus  acrotomus,  327. 

^lliaceus,  231. 

amorphus,  229. 

Angleseanus,  228. 

diatomus,  235. 

flezilis,  228. 

hexagonus,  230. 

hyacinthus,  233. 

peritomu.<{,  227. 

ponderosus,  233. 

pjrramidalis,  232. 

quadratus,  226. 

resiniformis^^O. 

rhomblcus,  225. 

rhomboideus,  235. 

rubeus,  234. 

speciosus,  230. 

Yanadicus,  232. 

YesuTianu»,  227. 

YauquelinL234. 
Cronstedtlte,  222. 
Cross  stone,  317. 
Crucite,  317. 
Crjralus  fusilis,  183. 
Cryolite.  183. 
Cryone-halolde,  Prismatic, 

183. 
Cube  ore,  217. 
Cube  Spar,  191. 
Cubicite,  191. 
Cubizit,  191,  279. 
Cuivre,  ferrißre,  236. 

octaedre  obtus,  241. 

carbonate  bleu,  237. 
vert,  237. 

gris,  411. 

muriat«,  243. 
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Caivr6,nalif,  394. 

oxid6  roage,  309.- 

ozidal6,  303. 

Phosphate,  241,  242. 

pyriteuz,  406. 

pyriteuz  hepatiqae,406. 

speciforme,  414. 

seleni^  argentali  415. 

Sulfate,  l':^. 

sulfar6,  414. 

argentiföre,  415. 

veloutfe,  245. 
Cammlngtonite,  312. 
Cupreoos  anglesite,  235. 

manganesie.  375. 

sulphate  of  lead,  235. 

sulphato-carbonate     of 
lead,  235. 
Cupriferous  calamine,  244. 
Capram  octabednun,  394. 
Cyanite,  318. 
Cymophane,  326. 
Cypralus  acicularis,  242. 

acrotomus,  236. 

amorphos,  238. 

cceialeus,  237. 

concentficus,  210. 

decrepltans,  244. 

d3rstomus,  242. 

exhalans,  243. 

foliaceus,  244. 

bemlhednis,  241. 

rectangulus,  241. 

rhombohedrus,  239. 

speciosus,  239. 

vulgaris,  237. 
CypriDc,  350. 
Cyprites  cubicns,  411. 

dodecahedniSy  413. 

rectangulus,  412. 

rbombicus,  414. 

tetrahedrus,  411. 

Datbolite,  284. 
Datolite,  284. 
Davidsonite,  446. 
Davina,  291. 
Davyne,  291. 
Delpbinite,  313. 
Demant,  331. 
Demantspaib,  329. 
Dendracnates,  343. 
Dermatin,  255. 
Devonite,  188. 
Deweylite,  253. 
Diagonal  scotine,  308. 
Diailag,  Talkartiger,  264. 
Diallage   fibro-laminaire 
mitalloide,  265. 

Green,  305. 

Meulloidal,  264,  266. 
Diallogite,  215. 
Diamond,  331. 
Diaspore,  320. 


Dichroite,  336. 
Diopside,  305. 
Dioptase,  239. 
Dipioite,  298. 
Dipyre,  299. 
Disthene,  318. 
Distbene-spar,  318-420. 
Dolomite,  196, 198. 
Dreelite,  203. 
Dyoxylite,  228. 
Dysclasite.  273. 
Dysluite,  329. 
Dystome  spar,  284. 

Eartby  cobalt,  376. 

manganese,  377. 
Edelite,  270. 
Edingtonite,  269. 
Edwardsite,  [103. 
E^ran,  350. 
Eisenblütbe,  195. 
Eisencbrom,  377. 
Eisenerde,  Blaue,  220. 

Gräne,  223. 
Eisenglanz,  381. 
Eisenkies,  406. 
Eisenkiesel.  338. 
Eisenopal,  ä44. 
Eüsenozyd,  381. 
Eisenoxyd-bydrat,  380. 
Eisen  resin,  183. 
Eisspatb,  293. 
Elsßolite,  292. 
Elasmites  bezagonus,  425. 

qnadratus,  424. 

rnombicus,  425. 

rbomboideus,  425. 
Electric  calamine,  212. 
Electrum,  389. 
Emerald,  324,  325. 
Emerald  copper,  239. 
EUnerald-malacbite,  239. 
Emeraude,  324. 
Emery,  329. 
Emmonite,  200. 
Endellionite,  412. 
Epidote,  313. 

magnesiföre,  314. 

ENTOG^A,  183. 
EPIGiEA,  165. 

Epimecias  cyaneus,  318. 

diesiliens,  320. 

Sillimanianiu,  320. 

Bucbolzianus,  321. 
Epistilbite,  273. 
Erdkobalt,  376. 
Ercinite,  277. 
Erinite,  240. 
Erlamite,  446. 
Esmarkite,  284. 
Essonite,  351. 
Etain  oxyd«,  363. 

salfar6,  411. 


Encairite,  415. 
Eukairite,  415. 
Eacblore-mica,  244, 246. 
Eucbroite,  239. 
Euclase,  325. 
Euclase-baloide,  189. 
Eudialyte,  355. 
Enpbotide,  288. 
Eudyalite,  355. 

Fablerz,  411. 
Fablunite,  258. 

Hard,  336. 
False  Topaz,  338. 
Faserzeolitb,  270. 
Fassait,  305. 
Featber  zeolitb,  270. 
Federerz,  421. 
Feldgiar,  291—296. 

Common,  293. 

Labrador,  292. 
Feldstein,  293. 
Feispar.  293. 
Felspalb,  293. 

bleu,  290. 

tenace,  288. 

apyre,  317. 

resinite,  345. 
Fer  arseniat6,  217. 

arsenical,  401. 

azur^,  220. 

calcareo-siliceux,  379. 

carbonat6,  213. 

cbromati,  377. 

bydro-ozid6,  380. 

natif,  386. 

oligiste,  381. 

oxyd6,  380. 

oxydul«,  383. 

pbospbat6,  220. 

sulfat6, 177. 

sulfur«,  406. 

sulfur^  aciculaire  nidl6, 
405. 

blanc,  405. 

ferriföre^  404. 

magnetique,  404. 
Fergusonite,  369. 
Ferrotantalite,  372. 
Ferrum  octabedrum,  386. 
Fettstein,  292. 
Fibrolite,  318. 
Fiorite,  344. 
Fiscbaugenstein,  276. 
Flexible  silver  ore,  425. 
Flexible  solpburet  of   dl* 

ver,  4x5, 
Flint,  338. 
Flmty  slate,  341. 
Float  stone,  340. 
Flos  ferri,  195. 
Floate  of  alumina,  184. 
Flucerine,  206. 
FluelUte,  184. 
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Flaellus  Childrenii,  188. 

bexagonos,  186. 

obliquas,  187. 

octahednis,  185. 

pvramidalis,  184. 

raombicus,  187. 
Fluor,  Fluor  Spar,  185. 
Flaor-haloide,       185—187, 

218. 
Fluorid  of  Aluminum,  184. 

of  Calcium,  185. 
Forsterite,  334. 
Fowlerite,  303. 
Fraiiklinite.384. 
Fnigardit,  350. 
FulJer's  Eartb,  447. 

Gabbro,  288. 
Gadolioite,  367. 
Gsealum  columnare,  181. 

obliquum,  181. 
Gabnite,  328. 
Galena,  422. 

Cobaltic,  423. 
GALINEA,  411. 
Gänsekotbig-erz,  219. 
Gamet,  350—355. 

Wbite,  281. 
Garnet-blende,  429. 
Gay-Lussite,  171. 
Gediegen  blei,  393. 
Gelegen  eisen,  386. 
Geblenite,  301. 
Gelbbleierz,  232. 
Gklbes  raoscbgelb,  434 
Gibbsite,251. 
Gismondine,  301. 
Glance  coal,  443. 
Glance  copper,  414. 
Glanzkobie,  443. 
Glanz  kobold,  402. 
Glaserz,  416. 
Olauberite,  181. 
Glauber's  salt,  173. 
Glaubersalz,  173. 
Glaucolite,  301. 
Glimmer,  262. 263. 
Gmelinite,  283. 
Gold,  Argentiferous,  389. 

Gediegen,  389. 

Hexabedral,  389. 

NaUve,  389. 
Götbite,  380. 
Grammatit,  309. 
Grammite,  304. 
Granat,  351. 
Graphic  gold,  416. 

tellnrium,  416. 
Grapbite,  443. 
Grauer  braunstein,  375. 
Grauspiessglaserz,  418. 
Graiispiessglanzerz,  418. 
Gray  antimony,  418. 
Gray  copper  orc,  411. 


Gray  antimony,  Nickelifer- 

ous,  398. 
Green  carbonate  of  copper, 
237. 

diallage,  305. 

earth,  260, 307. 

iron  earth,  223. 

malachite,  237. 

Vitriol,  177. 
Greenlandite,  351. 
Grenat,  351. 
Grenatite,  355. 
Grossularite,  351. 
Grünbleierz,  230. 
Grüne  eisenerde,  223. 
Gypsalus  CobaKicus,  192. 

Aisilis,  192. 

rectangnlus,  191. 

rhombicus,  190. 

rhomboidens,  190. 

stellatus,  189. 
Gyps.  Gypsum,  190. 

Anhydrons,  191. 
Gypsum-haloide,   Diato- 
mous,  190. 

Prismatic,  191. 

Prismatoidal,  190. 
Gyrasol,  344. 

Haarkies,  410. 

Uabroneme-malachite,  236 
343^ 

Hsmatite,  374.  380,  381. 
Haemachates,  343. 
Haidingerite,  190,  419. 
Hal-banrte,  200—203. 
HaUite,  450. 
HALINEA,  183. 
HalloyUte,  250. 
Halloysite,  250. 
Hard  fhhlunite,  336. 
Hannotome,  2T7. 
Hatchettine,  440. 
Hausmannite,  373. 
Hanyne,  5380. 
Heavy  spar,  903. 
Hedjrphane,  229. 
Heliotrope,  338. 
Helrin,  348. 
Hematite,  Black,  374. 

Brown,  380. 

Red,  381. 
Hepatic  einnabar,  433. 
Hepatite,203. 
Herderite,  187. 
Herschellite,  292. 
Herrerite,  246. 
Hetepozite,  216. 
Heulandite,  267. 
Hisingerite,  379. 
Hc^anite,  STTO. 
Holmesite,  266. 
Honey  stone,  438. 
Honigstein,  438. 


Hopeite,  213. 
Hornblende,  309. 

Labradorische,  066, 
Homerz,  248. 
Hom  quecksilber,  249. 
Hom  qnicksilirer,  249. 
Homsilber,  248. 
Hom  silTerj2l8. 
Homstone,  ^88. 
HouiUe,  442. 
Humboldtine,  183. 
Humboldtilite,  447. 
Humboldüte,  284. 
Humite,349. 
HuiauUte,  217. 
Hyacinth,  353. 
HYALINEA,  317. 
Hyalite,344. 
Hyalosiderite,  336. 
Hyaius  acutus,  337. 

bicolor,  336. 

ferrifems,  346. 

opalinus,  344. 

rnombohedras,  338. 

sphaerulns,  346. 

Vnlcani,  a!45. 
Hydrargyrite,  188. 
Hydrargyrum      dodccabe- 
drum,  392. 

fluidum,  392. 
Hydroboracite,  192. 
Hydrogen,  165. 

Carburettcd,  165. 

Phospburetted,  165. 

Sulphuretted,  166. 
Hydrolite,  283. 
Hydrolus  adhaerens,  251. 

argilliformis,  250. 

cerinus,  250. 

Gibbsianus,  251. 

pyroesmicus,  251. 

tinctus,  252. 
Hydromagnesite,  199. 
Hydrophane,  344. 
Hydrous  anthophyllite,  447. 
Hypersthene,  aS6. 

HYPOGiEA,  438. 

laspachates,  343. 
Ice  Spar.  293. 
Ichthyophthalmite,  276. 
Idocrase,  350. 
Idokras,  350. 
^loite,  195. 
lunenite,  384. 
nvait,  379. 
Indianite,  297. 
Indicolite,  322. 
lüolite.  193. 
lodic  SUver,  249. 
Iolite,336. 

Hydrous,  337. 
Iridium  hezagonum,  388. 

Rhombohedral,  388. 
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Iridosmine,  388. 

Iren,  Arsenate  of,  217,  818. 

Arsenical,  401. 

Bisalphated,  178. 

Bisulphuret  of,  405,406. 

Carbouatc  of,  213,  215. 

Carbaret  of,  443. 

Chromate  of,  377. 

Columbate  of,  370. 

Cupious   Arsenate  of, 
218. 

Diphosphate  of,  221. 

Disilicate  of,  223. 

Hydrous   peroxyd    of, 

Magnetic,  383. 
Native,  386. 
Octahedral,  383. 
Oxalate  of,  184. 
Oxydulated,  383. 
Phosphate  of,  220. 
Scheelate   of    manga- 

nese  and,  373. 
Sesquisilicate  of,  379. 
Silicate  of,  222. 
Sparry,  213. 
Sfiecular,  381. 
Salphate  of,  177. 
Sulphate  of  peroxyd  of, 

Sulpho-arsenite  of,  401. 

Sulphuretof,  404. 

Tungstate  of,  373. 

Tungstate    of  manga- 
nese  and,  373. 
Iron  eanh,  Blue,  ^1. 

Green.  223. 
Iron  flint,  338. 
Iron  foam,  381. 
Iron  froth,  Red,  381. 
Iron  mica,  Prismatic,  220. 
Iion  ore,  ArffiUaceoos,  382. 

Brown,  380. 

Diprismatic,  379. 

Dodecahedral,  384. 

Jasper}',  382. 

Magnetic,  383. 

Octahedral,  383. 

Prismatic,  380. 

Specular,  381. 
Iron  pyrites,  404—406. 

Magnetic,  404. 

White,  405. 
Iron  Sinter,  217. 
Iron  stone,  Clay,  213,  380, 
382. 

Blue,  378. 
Iserine,  384. 
Isopyre,  346. 
Isopyric  quartz,  347. 
Ittnerite,  280. 

Jade,  common,  287. 
tenace,  288. 

App.— O 


Jade  nephritiotie,  287. 
Jamesonite.  420. 
Jargon,  353. 
Jasper,  338. 
Jaspery  iron  ore,  389. 
Jayet,  '442. 
Jeffersonite,  305. 
Jet,  442. 
Johannite,  180. 
Johnite,  289. 
Jovius  quadratus,  363. 
Junkerite,  214. 
Jurinite,  361. 

Kakoxene,  219. 
Kalamit,  309. 
Kalzedon,  338. 
Kamkies,  405. 
Karstin,  264. 
Kaolin,  295. 
Karpholite,  272. 
Karphosiderite,  5fi21. 
Karstenite,  191. 
Kerasite,  SS27. 
Kerolite,  255. 
Kieselpath,  296. 
Kiesel  wismuth,  210. 
Killinüe,  2.55. 
Kilkenny  Goal,  443. 
Knebelite,  448. 
Kobaltkies,  403. 
Kobalt-srlanz,  402. 
Kochsalz,  Naturlich,  172. 
Kohlenblende,  443. 
Kokkolit,305. 
Kollyrite,  251. 
Kolophonite,  351. 
Koreite,  254. 
Konmd,  329. 
Koupholite,  286. 
Kouphone  Spar,  266—283. 
Krenzstein,  Sr77. 
Krisolith,  335. 
Krisoberyl,  326. 
Krokidolite,  378. 
Kupaphriie,  244. 
Kupfer,  Gediegen,  394. 

Kohlensaures,  237. 
Kupferglanz,  414. 
Kupferglas,  414. 
Kupferglimmer,  244. 
Kupferindig,  414. 
Kupferkies,  406. 

Bunter,  408. 
Kupfer-mangan,  375. 
Kupfer-nickel,  399. 
Kupfersammterz,  245. 
Kupferschaum,  244. 
Kupferschwartz,  446. 
Kyaniie,  318. 

Labradorite,  292. 
Labrador  feldspar,  292. 
Schiller  apar,  264, 966. 


Labradorische  honihleDde. 

266. 
Lapis-lazuli,  280. 
Lapis  oliaris,  961. 
Lardite,  254. 
Lasionite,  188. 
Latrobite,  298. 
Laumonite,  277. 
Laumontite,  277. 
Lazulite,  289. 
Lazulns  amorphos,  280. 

rhombicus,  289. 

triciinatus,  290. 
Lead.393. 

Arsenate  of,  231. 

BitellureC  of,  424. 

Blue,  422. 

Carbonateof  225. 

Chlorid  of,  227. 

Chromate  of,  233. 

Chloro-earbonate  of, 
226. 

Cnpreous  Chromate  of, 
S&4.  [235. 

Cupreous  sulphate  of^ 

Cupreous  sulpnato-car- 
bonate  of,  235. 

Dichlorid  of,  227. 

Molybdate  of,  232. 

M  ur  io-carbonateof,226. 

Native,393. 

Phosphate  of,  230. 

Rhomboidal  carbonate 
of,  227. 

Seieniet  of,  423. 

Scleniuret  of,  423. 

Sexaluminate  of,  230. 

Subsesquichromate  oi, 

Sulphate  of,  228. 
ßulphato-carbonate  of, 

Sulphato-tricarbonate 
of,227. 

Sulphuret  of,  422. 

Tungstate  of,  233. 

Vanadate  of,  239. 

White,  225. 
Lead-barvte,  225—235. 
Lead  and  c<^lt,  selenid  of, 
424.  [494. 

Lead  and  copper,  selenid  oi^ 
Lead  and  mercury,  selenid 

of,494. 
Lead  glance,  422,  493. 
Leadhillite,  227. 
Lead  ore,  Red,  233. 

White,  225. 

Yellow,  239. 
Lead  ritriol,  298. 
Leberkies,  404. 405. 
Ledererite,984. 
Leelite,  293. 
Lemanite,  293. 
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Lenzenite,  250. 
Lepidolite,  263. 
Leucite,  281. 
Leucopyrite,  400. 
Leo  ruber,  418. 
Leuzit,  281. 
Levjme,  283. 
Libeihenile,  242. 
Lievriie,  379. 
Liguite,  442. 
Ligurite,  336. 
LJmbelite,  335. 
Lime,  Arsenale  of,  189. 

BisiUcateof,304. 

Borate  of,  284. 

BorosiUcate  of,  284. 

Carbonate  of,  193,  195. 

Fluate  of,  185. 

Nitrate  of,  176. 

Phosphate  of,  186. 

Sesquisilicate  of,  301. 

Sulphate  of,  190. 

Tun^tateof,208. 
lime  and  Soda,  Carbonate 

of,  198. 
Lime-haloide,  19^—198. 
Limesione,  Magnesian,  196. 
Linsenerz,  241. 
Linsenkupfer,  241. 
Liquor  «temalis,  392. 
Liroconite,  241. 
Lirocone-maiachite,    217, 

241. 
Litheospore,  203. 
Loboit,350. 
Ijomonit,  277. 
Lotalite,  309. 
A«y«»vp(ov,  324,  438. 
Lunites  Auiicus,  416. 

Cupricus,  415. 

dodecahedrus,  416. 

Moiybdicus,  418. 

peritomus,  418. 

rhombohedras,  417. 

rhombicus  417. 

Selenicus,415. 

Telluricus,  416. 
Lupus  metallorum,  418. 
Lycites  acrotomus,  419. 

alliaceus,  420. 

Berthieri,  419. 

diatomus,  418. 

Zinkeni,  419. 
Lydian  stone,  341 . 
Lyncurion,  438. 
Lythrodes,  292. 

Macle,  317. 
Maclurite,  348. 
Magnesia,  anhydrous   Sili- 
cate of,  335. 

Borate  of,  347. 

Carbonate  of,  198,  199. 

Fluophosphate,  187. 


Magnesia,  Fluosilicate  of, 
348. 

Hydrate  of,  250. 

Hydro  -  carbonate    of, 
199. 

Hydrons  bisilicate  of, 
258,264. 

Hydrons  calcareo-bibo- 
rate  of,  192. 

Hydrous  sesquisilicate 
of,253. 

Hydrous  Silicate  of,  256. 

Nativc,  259. 

Nilrate  of,  176. 

Silicious-hydiate     of, 
259. 

Sulphate  of,  174. 

Tersilicate  of,  256. 
Magnesia  and  Iron,  carbon- 
ate of,  198. 
Magnesialus  fibrosus,  198. 

pulvereus,  199. 

rhombohedrus,  198. 
Magnesian  limestone,  196. 
Magn6sie  hydrat6e,  250. 

hydrat^e  siliceuse,  259. 

borai^e,  347. 

sulfatee,  174. 
Magnesite,  198,  256. 

Amianthoid,  259. 
Magneiic  Pyrites,  404. 
Magneteisenstein,  383. 
Magnetkies,  404. 
Malacolithe,  305. 
Malachite,  Blue,  237. 

Green,  237. 
Mangan,  Kohlensaures,215. 
Manganblende,  429. 

Schwanz,  429. 
Manganese,  Anhydrous  Bin> 
oxyd  of,  376. 

Anhydrous    sesquozrd 
of,  374. 

Arsen id  of,  404. 

Arseniuret  of,  404. 

Carbonate  of,  215. 

Compact  gray  oxyd  of, 
374. 

Cupreous,  375. 

Earthy,  377. 

Gray,  375. 

Gray  oxyd  of,  375,  376. 

Hydrous  sesqaoxyd  of, 

Red  oxyd  of,  373. 

Silicate  of,  302,  303. 

Sulphurel  of,  429. 
Manganese  carbonat^e,  215. 

oxid6  hydratö,  373. 

oxidö  bydrat^  concre- 
tionne6, 374. 

oxide,  375. 

sulfurö,  429. 
Manganese  ore,  373—375. 


Manganese  spar.  303. 
Manganglanz,  429. 


Manganspath,  302. 
Manganite,  375. 
Manganus  acrotomus,  373. 

Cobaltiferus,  376. 

Cupriferus,  375. 

informis,  374. 

peritomus,  374. 

prismaiicus,  376. 

rhombicus,  375. 

terrenus,  377. 
Marantalus  cubicus,317. 

decrepilans,  215. 

Dufrencei,  216. 

fusilis,  217. 

quadratus,  216. 

rhombicus.  215. 

rhombohedrus,  213. 
Marble,  193. 
Marcasite,401,  406. 
Marekanite,  345. 
Margarite,  262. 
MargaritusMagnesicm$,259. 

saponaceus,  260. 
Marl,  193. 
Marmoliie,  253. 
Mascagnine,  174. 
Maskagnin,  174. 
Meerschaum,  256. 
Meionite,  299. 
Melane-mica,   Rhombobe- 

dral,  222. 
Meiane-ore,  366,  367. 
Melanite.  351. 
Melanocnroite,  234. 
Melanophaeus    acicularis, 
366. 

flammans,  366. 

Laugieri,  368. 

Mengianus,  368. 

obliquus,  367. 

quadratus,  368. 

rectangulus,  369. 

Thoriferus,  366. 

triclinatus,  365. 
Melichrone-resin,  438. 
Mellilite,  302, 438. 
Mellite,  438. 
Menaccanite,  384. 
Menachine-ore,  Brown,  360. 

Yellow,  360. 
Menacherz,  Braun,  360. 

Gelb,  360. 
Menilite,  344. 
Mercure  argentif,  392. 

natif,  392. 

sulfur6,  433. 
Mercury,  Dichlorid  of,  249. 

Native,  392. 

Muriate  of,  249. 

Snlphuret  of,  433. 
Mesole,  274. 
Mesolile,  271, 974. 
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Mesotyj«,  369,  270,  271. 

6point6e,  276. 
METALLINEA,  386. 
Meteoreisen,  386. 
Meteoric  iron,  386. 
Miargyrite,  431. 
Mica,  262,  263. 

bexagona,  262. 

margarina,  26^. 

obliqua,  263. 
Micarelle,  257. 
Micaceous  iron  ore,  382. 
Microlite,  207. 
Mimetene,  231. 
Mineral  caautcbouc,  440. 

resin,  438, 441. 

oil,  441. 

pitch,  441. 
Minium,  235,  432. 
Mispickel,  401. 
Mohsite,  385. 
Molybdanglanz,  425. 
Molybdän  Silber,  418. 
Molybdate  of  lead,  232. 
Molybdena,  425. 

Sulphuiet  of,  425. 

glance,  425. 

silver,  418. 
Molybd^ne  sulfur6, 425. 
Molybdenite,  425. 
Molybdic  silver,  418. 
Monazite,  448. 
Monticellite,  286. 
Moonstone,  293. 
Moroxite,  186. 
Mountain  green,237. 

leatber,  309. 
Mulier's  glass,  344. 
MuUicite,  221. 
Mundic,  406. 
Muriatic  acid,  167. 
Murcbisonite,  293. 
Muriacite,  191. 
Muriazit,  191. 
Muscovy  glass,  264. 

Nacrite,  260. 
Nadelerz,  427. 
Nag\'ager-erz,  424. 
Naphtba,  441.' 
Naphtbaline,  resinous,  439 
Napoleonite,  293. 
Native  Calomel,  249. 

Magnesia,  259. 
Natrolile,  270. 
Nation,  171. 

efliorescens,  171. 

Gkiy-Liissianam,  171. 

permanens,  172. 
Necronite,  293. 
Needlc-spar,  195. 
Needlesione,  271. 
Needle  Zeolile,  269,  270. 
Nefelina,  291. 


Nemaliie,  259. 
Nemalus  gracilis,  259. 

scopilorrois,  259. 

rectangulus,  258. 
Nepheline,  291. 
Nepbriie,  287. 
Nepbrit  -  Spar,     Prismatic, 
288. 

Uncleavable,  287. 
Nephrus  amorphus,  287. 

peritomus,  288. 
Newkirkite,  377. 
Niccalas  Herreri,  246. 

prasinas,  245. 
Nickel  Aniimoniai,  399. 

Arsenical,  399. 

Arsenale  of,  245. 

Binarseniet  of,  999. 

Copper,  399. 

Native,  410. 

Sulpbo-arsenide  of,  400. 

Sulphuret  of,  410. 

White,  399. 
Nickel  glance,  400. 

green,  245. 

pyrites,  399. 

stibine,  398. 
Nickeliferous  gray  antimo- 

ny,  398. 
Nigrine,  358. 
Nitrate  of  lime,  176. 

of  magnesia,  176. 

of  soda,  176. 

of  potash,  176. 
Nitre,  176. 
Nitrogen,  166. 
Nitrnm,  176. 

rhombicum,  176. 

rhombohedrum,  176. 
Nontronite,  224. 
Nosian,  280. 
Nuttallite,  300. 

Obsidian,  345. 
Ochroite,  364. 
Octahedrite,  361. 
Ochrery  iron  ore,  380. 
(Erstedite,  368. 
OU,  Mineral,  441. 
Oisanite,  361. 
Okenite,  273. 
Olive  malachit,  242. 
Oil,  Genesee  or  Seneca,  441. 
Olivenerz,  242. 
Olivenite,  242. 

Acicular,  242. 

Hexahedral,  217. 

Prismatic,  241. 

Radiated  acicnlar,  236. 
Olivine,  335. 
Omphazit,  305. 
Oolite,  193. 
Onegite,  380. 
Onyx,  341. 


Opal,  344. 

Opal  Jasper,  344. 

Ophite,  &3. 

Opbitis,253. 

C^hitis  communis,  253. 

figularis,  254. 

reniformis,  255. 
Ornatif,389. 
Orienial  Topaz,  329. 

amethyst,  329. 

ruby,  329. 
Orthite,  366. 
Osmelite,  259. 
OSMERINEA,  250. 
Ostranite,  356. 
Otrelite,  264. 
OstreocoUa,  198. 
Ouwarowite,  353. 
Oxahverite,  276. 
Oxalate  of  iron,  183. 
Ozokerite,  441. 

Paederos,  344. 
Pagodite,  254. 
Palladium,  Native,  388. 
Palladium  octahedrum,388. 

rhombicum,  388. 
Parachrose-baryte,  213,215. 
Paranthine,  299. 
Pargasite,  309. 
Paulii,  266. 
Pea  stone,  193. 
Pedil-kerate,  248,  249. 
Pearl-mica,  Rhomboh«dral, 

262. 
Pearl  sinter,  344. 
Pearlspar,  196. 
Pearlstone,  345. 
Pecherz,  372. 
Pechkohle,.  442. 
Pechstein,  345. 
Pechuran,  372. 
Pectolite,  285. 
Pegmatite,  293. 
Pektolite,285. 
Peliom,  336. 
Pelokonite,  448. 
Pentaklasit,  305. 
Pericline.  296. 
Peridot,  335. 
Periklin,  296. 
Perlglimmer,  262. 
Peilstein,  345. 
Peialine    spar,    Prismatic 

288. 
Petalite,  288. 
Petalus  rhombicus,  288. 
Petroleum,  441.^ 
Petrosilex  r^sinite,  345. 
Pharmaeoiite,  189. 
Pharmakosiderit,  217,  944. 
Phenaeite,  326. 
Phenakite,  396. 
PhiUipfite,  878. 
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Pholerile,  250. 
Phosphorite,  186. 
Phosphureited     Hydrogen, 

165. 
PhoUzite,  315, 303. 
PhyUinius  eereus,  265. 

metaUinus,  2iß6. 

Schilleri,  264. 

Seybertianus,  266. 
Physalile,333. 
•  Picnit,  333. 
Picralam  deliqaescens,  176. 

Glauberiom,  173. 

octahedram,  175. 

Reussi  i,  174. 

rhombicum,  174. 

tenellum,  176. 

Thenardianum,  173. 

Vesuvianum,  175. 

volcanicum,  174. 
Picrolite,  (see  Serpentine,) 

253. 
Picropharmacolite,  189. 
Picrosmine,  258. 
Pierre  grasse,  SSW. 
Piemontischer    braunstein, 

313 
Pimelite,  448. 
Pinite,  257. 
Pirenäit,  351. 
Pirop,  351. 
Pisolltc,  193. 
Pistacite,  313. 
Pistazit,  313. 
Pitchblende,  372. 
Pitchcoal,442. 
Pitchstone,  345. 
PITTINEA,  438. 
Plasma,  341. 
Plaiinum  cubicum,  387. 

Hexabedral,  387. 

Native,  387. 
Pleonasie,  327. 
Piomb  carbonat6,  225. 

chromat6, 2S3. 

molybdat6, 232. 

natif,  393. 

phosphat6, 230. 

seleniurö,  423. 

Sulfate,  228. 

snlfur^,  422. 

tungstat«,  233. 
PlombgoQune,  230. 
Plumbago,  443. 

scriptoria,  443. 
Plumbic  ocbre,  236. 
riumbites  cobalticus,  423. 

cubicus,  422. 

Selenicus,  423. 
Plnmbo-8^mmile^230. 
Plnmbo-resinite,  230. 
Plumbum  octahedrom,  393. 
Polybasiie,  417. 
Polyhalite,  181. 


Polymignite,369. 
Polysphserite,  236. 
Püonahlite,285. 
Potstone,  260. 
Potash,  JSitrate  of,  176. 
Pounxa,  169. 
Pra5e,338. 
Prehnite,  286. 
Proustite,  432. 
Prussian  blne,  Native,  290. 
Pseudomalachlt,  941. 
Psilomelanlte,  374. 
Pumice,  345. 
Purple  copper,  408. 
Pycnite,  S6. 
Pyrallolite,  256. 
Pyrargillite,251. 
Pyrenaite,  351. 
Pyrgoro,  305. 
Pyrites,  alliacens,  407. 

capiUaris.  410. 

cubicus,  406. 

erubescens,  408. 

hexagonns,  ^. 

pyramidalis,  408: 

rhombicos,  405. 
Pyrites,  Capillary,  410. 

Cellular,  405. 

Cockscomb,  405. 

Copper,  408. 

Hepatic,  405. 

Iron,  406. 

Magnetic,  404. 

Radiated,  405. 

Spear,405. 

Tin,411. 

Variegated,  408. 

White  iron,  405. 
PYRITINEA,  398. 
PyrophyUite.449. 
Pyrochlore,  362. 
Pyrodmalit,  223. 
Pyromorphite,  230. 
Pyrope,  ä51. 
Pjrrophysalite,  333. 
Pyrorthite,  366. 
Pyrosiderite,  380. 
Pjrrosmalite,  232. 
Pyrosmalite-roica,  Hexago- 

nal,222. 
Pyrolusite,376. 
Pyroxene,  305. 


duartz  neciique,  341. 
Gluartz  hyalin  concretionn^, 
344. 
resinite,  344. 
Gluartz,  Uncleavable,  344. 
Gluecksilber,  Gediegen,  392. 
Gluecksilber-homerz,  249. 
Gluecksilber-lebererz,  433. 
Cluicksilver,  Native,  392. 
Gluicksilver  liver  ore,  433. 
Gtoincite,  257. 


auartz,  338. 

Aventurine,  338. 
Elmpyrodox,  345. 
Fusible,  345. 
Indivisible,  345. 
Isopyric,  347. 
Milk,  338. 
Prismatic,  336. 
Rhombohedral,  338. 
Rose,  338. 
SpongifonA,  338. 


Radelerz,  412. 
Radiated  celesüne,  202. 

pyrites,  405. 
Raphilite,  449. 
Ratoffkitt,  185. 
Rauschgelb,  Gelbes,  434. 

RoUies,434. 
Razoumu&kin,  198. 
Realgar,  434. 
Red  antimony,  430. 

cobalt,  224. 

Prismatic,  224. 

iron-vitriol,  180. 

iron-ore,  381. 

lead-ore,  233. 

orpiment,  484. 

zinc  ore,  358. 

oxyd  of  zinc,  358. 

silver  ore,  431,  432. 
'     Vitriol,  180. 
*     ochre,  381. 
Reddle,  382. 
Rensselaerite,  449. 
Resigallum,  434. 
Reissiie,  174. 
Retinasphalt,  438. 
Retinalite.  449. 
Retinite,  440. 
Renssite,  174. 
Rhstizit,  318. 
RHEÜTINEA,  165. 
Rbodizite,  348. 
Rhodocbrosite,  215. 
Rhodonite,  215, 302. 
Rhomh-spar,  197,  198. 
Rionite,  428. 
Rock-cork,  310. 

crystal,  338. 

milk,  193. 

salt,  173. 
Rock'Salt,  Hexahedral,  172. 
Rohe  wand,  197. 
Romanzovit,  351. 
Rose  quartz,  338. 
Roc^eUte,  192. 
Rotheisenstein,  381. 
Rothes  raaschgelb,  434. 
Rothgiltigerz,  431. 
Rothkupfererz,  362. 
Rothspiesglaserz,  430. 
Rubella  florida,  432. 
obliqua,  431. 
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Rubella  peritoma,  433. 

rhombohedra,  431. 

rhoinboidea,430. 
Rubellite,  322. 
Rubicelle,  327. 
Rubinglimmer,  380. 
Raby,  327. 

Spinel,  327. 

Balas,  327. 

Alraandine,  327. 

Oriental,  329. 
Ruby-blende,  431--433. 
Ruby  silver,  431, 432. 
Rtiby  sulphur,  434. 
Riitile,  358. 
Ratilus  Brookianos,  361. 

Brucii,  358. 

dystomus,  362. 

octahedrus,  362. 

obliquos,  3G0. 

pyramidalis,  361. 

quadratus,  358. 
Ryakonite,  293. 

Sagenile,  358. 
Sahlite,  305. 
Sal  ammoniac,  175. 
Sal  cubicum,  172. 

gemmaB,  172. 
Salamstein,  329. 
Salmiak,  175. 
Salt,  Common,  172. 

Epsom,  174. 

Glauber,  173. 
Saltpeter,  176. 
Sandaraca,  434. 
Sappar,  318. 
Sapphir,  Sapphire,  329. 

d'eau,  ;Ö6. 
Sapphir  ine,  331. 
Sapphirus  eutoma,  328. 

infusilis,  329. 

octahedra,  327. 

rectanguia,  326. 

rhombohedra,  329. 
Sarcolite,  279,  283. 
Sard,  341. 
Sardonyx,  341. 
Sassolin,  168. 
Saussurite,  288. 
Scapolile,  299. 
SCAPTINEA,  358. 
Scarbröite,  251. 
Schabasit,282. 
Schaalstein,  304. 
Scheelin  calcaire,  208. 

ferrugin6, 373. 
Scbeelite,  208. 
Scheelium-ore,  Pyramidal, 
208. 

Prismatic,  373. 
Scheelius  pyramidalis,  208. 
Scheelsaures  blei,  233. 
Scheererite,  439. 


SchiUer-spar,  264,  265,  309, 

Schiilentpath,  264, 265. 
Schillerstein,  264. 
Schmelzsiein^299. 
Schmirgel,  329. 
Schorl,  322. 

Schorlartieerberil,  333. 
Schorlite,  333. 
Schorlous  beryl,  333. 
Schrifterz,  416. 
SchriO-tellar,  416. 
Schwarzer  erdoobalt,  376. 

Fasriger,  374. 

Dichter,  374. 
Schwarzmanganerz,  374. 

Dichtes,  374. 
Schwaizeisenstein.  374. 
Schwarzerz,  411, 429. 
Schwarzgiltigerz,  411. 418. 
Schwarzspiesglaserz,  412. 
Schwefel.  Natürlicher,  436. 
Schwefelkies,    Gremeiner, 

406. 
Schwefelnickel,  410. 
Scolecite,  271. 
Scolezite,  271. 

Anhydroas,  445. 
Scorodite,  218. 
Scorza,  313. 
Sea  foam,  256. 
Selenblei,  423. 
Selenite,  190. 
Seleniuret  of  silver  and  cop- 

per,  415. 
Semi-opal,  3%. 
Serpentine,  253. 
Severite,  250. 
Seybertite,  266. 
Sideroschisolite,  223. 
Sidenis  acrotomus,  384. 

Chromicus,  3T7. 

fibrosus,  378. 

haematicus,  380. 

Hisingeri,  379. 

Mohsianus,  385. 

rhombicus,  379. 

rhombohedrus,  381. 

octahedrus,  383. 

Zinciferus,  384. 
Silberglanz,  416. 
Silber-kupferglanz,  415. 
Silber-hornerz,  248. 
Silber-spiessglanz,  396. 
Silex,  338. 
Silice  fluatee  alumineuse, 

333. 
Silicious  .Sinter,  344. 
Sillimanite,  320. 
Silver,  Antimonial,396. 

Sulphuret  of,  418. 

Arsenical,  398. 

Bisulpho  -  antimoniate 
of,  431. 


Silver,  Bismnthic,  394. 

Bitelluret  of,  416. 

Brittle  sulphuret  of,417. 

Black,  41%  431. 

Chlorid  of,  248. 

Cupreoas  sulphuret  of, 
415. 

Flexible  sulphuret  of, 
415. 

Hom,  248. 

lodic,  249. 

M uriate  of,  248. 

NaUve,  391. 

Red,  4dl,  432. 

Suipho-cuprite  of,  415. 

Sulphuret  of,  416. 

TeUuric,  416. 

Vitreous,  416. 
Silver  and  antimoDy,  sul- 
phuret of,  418. 
Silvei  and  copper,  seleni- 
uret of,  415. 

sulphuret  of,  415. 
Silver  glance,  Brittle,  417. 
Silver-ore.  Brittle,  417. 

Flexfble,  425. 
Sinter,  Siliceous,  344. 
Skapolith,  299. 
Skolezite,  271. 
Skorodite,  218. 
Siate-spar,  193. 
Smaltine,  408. 
Smaragd,  324. 
Smaragdite,  309. 
Smoky  quartz,  338. 
Soapstone.  260. 
Sodalte,  292. 
Soda,  Biborate  of,  169. 

Carbonate  of,  171. 

Carbonate  of  lime  and, 
198. 

Muriate  of,  172. 

Nitrate  of.  176. 

Sesquicarbonate  of,173. 

Sulphate  of,  173. 
Anhydrous,  173. 
Sodalite,  280. 
Soda-alum.  170. 
Sodinm,  Chlorid  of,  179. 
Solfatarite,  170. 
Somervülite,  291. 
Sommite,  291. 
Sorda  wallte,  450. 
Soufre,  436. 

Spanialus     dodecahedrua, 
206. 

hexagonus,  205. 

octahedrus,  207. 

peritomus,  207. 

quadratus,  206. 

niombicus,  207. 

Wollastonii.  206. 
Spar,  Brown,  213. 

Bitter,  196. 


118] 


INDEX. 


Spar,  Blae,  290. 

Pearl,  196. 

Calcaieous,  193. 

Tabular,  304. 
Spar^elstein,  186. 
Sparkies,  405. 
Spariy  Iron,  213. 
Späth  chatoyant,  264. 
Spathic  iron,  213. 
SpatiniiLs  decolorans,  302. 

reniformis,  304. 

ihomhohedros,  303. 
Spatum  G^cUenianum,  301. 

femellum,  2^. 
[erschellianum,  292. 

hexagonuin,291. 

oieaceam,  292. 

opalesceas,  292. 

orthotomam,  293. 

quadratom,  299. 

roscum,  298. 

triclinatum,296. 

Vesuvianum,297. 

volcanicum,  301. 
Spear  pyrites,  405. 
Specular  iron,  381. 
Speiskobalt.  402. 
Speiskobold,  Weisser,  402. 
Sphcerulite,  346. 
Sphsrosiderite,  213. 
Sphene,  360.       [caire,  360. 
Sphene    titane    silico-cal- 
Spiesglas,  395. 
Spiesglanz,  Gediegen,  396. 
Spiessglanzblcierz,  412. 
Spiessglanzweiss,  209. 
Spinel,  327. 
SpinelUme,  280. 
Spinel  ruby,  327. 
Spinelle  zinciföre,  328. 
Spodumene,  305. 
Spono;iform  quartz,  338. 
Sprödglascrz,  417. 
Sprödglanzerz,  417. 
Spuma  argenti^,392. 
Stangenspatb,  205. 
Stahlstein,  213. 
Stangenkohle,  443. 
Staphyline-malachite,  ün- 

cleavable,  238. 
Staurolite,  277,  355. 
Staurotide,  355. 
Steatite,  260. 
Steatus  acicnlaris,  439. 
«leinheilite,  336. 
Steinsalz,  n2. 
Slelliie,  271. 
STERINEA,  168. 


Sülbit,  Blättriger,  267. 
Stilpnosiderite,  380. 
Stimmius  rhombicus,  309. 
Stinkzinnober,  433. 
Strahlerz,  236. 
Strahliger  anthophyllit,  312. 
Strahlstein,  309. 
Strahlzeolith,  268. 
Stream  tiii,  363. 
Streute,  312. 
Strontian,  Carbonate  of,200. 

Sulphate  of,  201. 
Strontiane  carbonatee,  200. 

sulfat6e,  201. 
Stiontianite,  200. 
Stylobite,  301. 
Stylus  acrotomus,  257. 

hexagonus,  lfö7. 

rectangulus,  258. 
Succin,  438. 

Succinum  EUectrum,  438. 
Sulphate  of  iron,  177. 
Sulpbaied  peroxyd  of  iron, 
178. 

bisulphated  peroxyd  of 
iron,  178. 
Sulphur,  Nativc,  436. 
Sulphuric  acid,  167. 
Suiphurous  acid,  167. 
SulphurettedHydrogen,166. 
Sunstone,  295. 
Swaga,  169. 
Swinestone,  193. 


Tabular-spar,  304. 
Tapel-spath,  304. 
Tale,  260. 

Talkartiger  diallas.  264. 
Talc-mica,  260—263. 
Tale  graphique,  254. 
Tale  zographique,  260. 
Talk,  260. 

Talk-glimmer,  260, 262. 
Tallow,  Mountain,  439. 
Tantale  oxid«,  370. 
Tantalife,  370. 
Tantalum-ore,  Prismatic, 

370. 
Tantale    oxid6    yttriföre, 

370. 
Tautolite.  336. 
T6l6sie,  m 
Tellur,  Gediegen,  395. 
TelluMilber,  416. 
Tellure  aurifere  et  plombi 
fere,  424. 

aurü-argc'iitifere,  416. 

auro-ferrifcre,  395. 

aiiro-plumbifere,  424. 
TelluricSilver,416. 


Stembergite,  425. 

Slibium,418. 

Stibium  rhorabicum,  39C.  Tellurium,  395. 

rhombohedrum,  395.  Black,  424. 

Stilbllc,  267, 268.  !        Foliated,  424 . 

anamoTphique,  267.  l        Graphic,  416. 


Tellurium,  Native,  395. 

Yeilow,  390. 
Tellurium  hexagonum,  395. 
Tellurium-glance,  424. 
Tennantite,  413. 
Terenite,  450. 
Tesselite,  276. 
Tetraklasit,  299. 
Tetraphyline,  219. 
Thallite,  313. 
THEIINEA,  436. 
Thenardite,  173. 
Thomsonite,  269. 
Thoneisenstein,  380. 
Thorite,  366. 
Thrauiite,  379. 
Thulite,  364. 
Thnmmerstein,  337. 
Thumite,  337. 
Tile  ore,  362. 

Tin,    Cupreous    sulphuret 
of,  411. 

Oxyd  of,  363. 

Stream,  363. 

Sulphuretof,  411. 

Wood,  363. 
Tin  ore,  Pyramidal,  363. 
Tin  pyiiies,  411. 
Tin  stone,  363. 
Tincal,  169. 
Titane  anata.se,  361. 

oxydÄ,  35d. 
Titan iferous  cerite,  368. 
Titanite,  358,  360. 
Titanitic  iron,  384. 
Titanium  ore,  358—362. 
Titanium,  Protoxyd  of,361. 
Topaz,  333. 

False,  338. 

Oriental,  329. 
Topazius  rhombicus,  333. 

Vesuvianus,  334. 
Topazolite,  351. 
Touchstone,  341. 
Tourmaline,  ?S2Q. 
Trachylite,  346. 
Travesiine,  193. 
Traublenblei,  230. 
Tremolite,  309. 
Triciasite,  258. 
Triphane,  305. 
Triphane  spar,  Axotomous, 
286. 

Prismatic,  305. 
Triple  siilphurei,  412. 
Triplite,  216. 
Triphyline,  219. 
Triphyllin,  219. 
Tripoli,  450. 
Trona,  172. 
Troostite,  303. 
Tufa,  Calcareous,  193. 
Tuff,  Calcareous,  193. 
Tungstate  of  iron,  373. 
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Tangstate  of  lead,  233. 

of  lime,  206. 
Tungsten,  208. 

oxyd  of,  or    Tungstic 
acid,  209. 
Turmaline,  322. 
Tu  r  mal  US,    rhombobedrus, 

322 
Turneritei  316. 
Turquois,  289. 

Uranalus  ochraceus,  246. 

quadratus,  246. 
Uran-glimmer,  246. 
Uranius  amorphus,  372. 
Uran-mica,  246. 
Uran-ochre,  246,  STS. 
Uran-oxyd,  246. 
Uran-pecherz,  372. 
Urane  oxyd6,  246. 
Urane  oxydule,  372. 
Uranic  ochre,  246. 
Uranite,  246. 
Uranium  ore,  372. 
Uran  ium,Cupreo-phosphate 
of,  246. 

Phosphate  of,  246. 

Sulphate  of,  180. 

Uncleavable,  372. 
Urao,  171. 

Vanadate  of  lead,  232. 
Variegated  copper,  408. 
Variolite,  295. 
Varvacite,  377. 
Vanquelinite,  234. 
Vermiculite,  260. 
Vesuvian,  350. 
Velvet  copper  ore,  245. 
Vitreous  copper,  414. 

silver,  416. 
Vitriol,  Blue,  179. 

Green,  176. 

Red,  180. 

White,  179. 
Vitriol-salt,  177—179. 
Vitriolum  bicolor,  180. 

Cobaliicum,  180. 

C>'primn,  179. 

hexagoDum,  178. 

Alartiale,  1T7. 

parasiticum,  178. 

üranicum,  180. 

Zincicnm,  179. 
Vivianite,  220. 
Volcanic  glass,  345. 
Voraulitp,  290. 
Vulcanus  acutus,  273. 

Breusterianus,  274. 

Comptonianus,  275. 

crispans,  271. 

cubicus,  279. 

dodecabedrus,  280. 

dyslomus,  284. 


Vulcanus  efflorescens,  277. 

exfolians,  283. 

fascicularis,  268. 

flabelliformis,  274. 

bemlquadratus,  269. 

gemellus,  277. 

Levyanus,  283. 

peritomus,  271 . 

Phillipsiianus,  278. 

quadratus,  276. 

rbombicus,  270. 

rbombobedrus,  282. 

rbomboideus,  267. 

stramineus,  272. 

tenax,  273. 

Tbomsonianus,  269. 

trapezohedrus,  261. 
Vulpimte,  191. 

Wad,  376,  377. 
Wagnerite,  187. 
Wandstein,  197. 
Wasser  kies,  4(^. 
Wavelliie,  188. 
Wavelline-haloide,  Prisma- 

tic,  188. 
Welisterile,  450. 
Weissite,  451. 
Weiskupfererz,  407. 
Weissgiltigerz,  418. 
Weisspiesglaserz,  209. 
Wernerite,  299. 
White  antimony,  209. 

copperas,  178. 

|:amet,  281. 

iron  pyiites,405. 

lead  ore,  225. 

nickel,  399. 

Vitriol,  179. 
Willemite,  212. 
Wiluite,  350. 
Wismuth,'GedIegen,  393. 
Wismuthglanz,  426. . 
Wismuth  ochre,  210. 
Wismuthsilber,  394. 
Withamite,  315. 
Witheriie,  203. 
WoBrthile,  319. 
Wolchonskoite,  451. 
Wolfram,  373. 
Wolframius   rectangulus, 

373. 
Wollastonite,  206. 
Wood-opal,  344. 
Wood-tin,  363. 
Wurfelerz,  217. 

Xanthite,  350. 
Xenothime,  207. 

Yanolite,  337. 
Yellow  copperas,  178. 

copper  ore,  408. 

gola  glance,  390. 


Yellow  lead  ore,  232. 

tellnrium,  ^dO. 
Yenite,  379. 

Ytterde,Phosphorsaure,  207. 
Ytlria,  Phosphate  of,  207. 

Columbate  of,  370. 
Yttro-cerite,  207. 
Yttro-columbite,  370. 
Yttro-tantalite,  370. 

Zala,  169. 
Zeagonite,  301. 
Zeilanit,  327. 
Zelkies,  405,  406. 
Zeolite,  267,  271. 

Foliated,  267,  368. 

Rhombohedral,  262. 

Dodecahedral,  281. 

Efflorescing,  ^77. 

Diprismatic,  277. 

Radiated,  268. 

Needle,  269. 

Prismaiic,  270. 

Feaiher,  270. 

Pyramidal,  276. 
Zeuxite,  451. 
Ziegelerz,  362. 
Zinc,  Carbonate  of,  211. 

oxid6  silicifere,  212. 

hydrat^  cupriföre,  244. 

oxyde    ferrifere    brun 
roufi^eatre,  358. 

Dicarbonate  of,  211. 

Manganesian  oxyd  of, 

Red,  358. 

Red  oxyd  of,  358. 

Selenid  of,  428. 

Silicate  of,  212. 

Silicious  oxyd  of,  212. 

Sulphate  of,  179. 

Sulphuret  of,  429. 
Zincalus  acrotomus,  212. 

diatomus,  213. 

peritomus,  212. 

rhombohedrus,  211. 
Zinc-baryte,  211,212. 
Zinc  blende,  429. 
Zincites  flamman^,  428. 
Zlnkenite,  420. 
Zinkglas,  212. 
Zinkoxyd,  358. 
Zinkspath,  211. 
Zinnerz,  363. 

Kornische,  363. 
Zinnkies,  411. 
Zinnober,  433. 
Zinnstein,  363. 
Zircon,  353. 
Zirconite,353. 
Zirconia,  Silicate  of,  363. 
Zoisite,  313. 
Zölestein,  201. 
Zurlite,  452. 


ERRATA. 

Page  56,  note,  4th  line  from  bottom,  for  Haire^  read  Haüy. 

"     81,  line  4,  omitted  after  maiirnet:  "  A  magneiic  needle,  balanced  <m  a  pivot, 
afibrds  a  far  more  delicate  test  of  the  magnetic  susceptibilities  of  a  mineraL" 
Page  85,  6th  line  from  bottom,  for  kackley^  read  hackly, 

"     96,  9th  line  from  ton,  for  minerdU^  read  animuds, 

"    147  and  183,  for  oxaiaU  of  lime^  read  oxalaU  of  iron, 

"    149,  nole,  3d  line  from  bottom,  fbr  mineralSf  read  meUUs, 

"   150  and  216,  for  the  systematic  name  of  Hsiepozüe,  read  M.  Dufremn. 

"   150,  for,  Genus  8,  AraaluSf  read  Arealus. 

"   153, 14th  line  from  bottom,  for  BrewsUriawiu.  letid  BreusUrianus, 

"   200,  for  Barytes  nijbefaciens^  read  Baralus  rtiefaeiens, 

"   204,  fig.  2,  for  d,  read  i',  and  for  ö,  read  o. 

"  211, 2M  and  23d  lines  from  top,  transpose  oxyd  of  zinc  and  cofbonic  aeid, 

"  220,  for  ä,  in  the  Upper  part  or  the  figure,  read  A. 

'*  222, 16th  line  from  top,  for  sesquoxyaof  iron,  read  sesqwfxyd  of  mangmimH, 

"   229,  30th  line  from  top,  for  L^^em«,  read  Louisa. 

"   284, 12th  line  from  bouom,  for  e  read  i. 

"   295,  30th  line  from  top,  for  comp9süum^  read  constÜAitnis. 

"  324,  lines  20  and  21  from  boUom,  for  a,  a^,  a^',  read  e,  e',  e". 

"   373,  figure,  for  a,  read  ö. 
Appendix  A. 
Page  7,  6th  line  from  bottom,  in  the  valne  of  tan.  |,  for  b — a  cos.  p,  read  a — b  cos.  f. 

"     7,  last  line,  for  l-(-tan.  «^tan.  »',  read  l-|-tan.  v  tan. »'. 

16,  S 19,  prefix  the  negative  sign  to  the  values  of  cos.  JT,  cos.  Y,  cos.  Z. 

17,  in  the  denominator  of  the  first  dednced  yalue  of  cos.  U^  for  y^**,  read  y^'*. 
20,  for  the  denominator  of  the  first  value  of  cos.  U,  Substitute 

V(tflS^ß  a«-tVy2--2«/M%:osf  )vt«'^'H^''«'*4*  V^2a'ra'«cos.f  )^ 
28,  in  the  ralue  of  cos.  it",  for  «"(nif  l)-[-wa,  read  ms(n^iy\^. 
"   29,  S  35,  b,  in  the  first  value  of  cos.Q'',  ror  m  %%  read  m  m\ 

31,  §  36,  rf,  3,  for  «'=:n+l,  read  m'=»— 1. 

32,  §  37,  b,  1,  for  i»'==w,  read  n'=n. 
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33,  S  38,  b,  oppoaiie  -^,  forfii(iii-|-l),  read  «''(iii+l). 


39, 12th  line  from  top,  for  m?a2(i»*+l)-|-na,  read  V(m*4fi{it;^-l)+ii^). 
"  39,  dele  the  negative  sign  before  the  values  of  cos.  sin.  and  tan.  oi  i  JC,  i  K,  |Z. 
40,  3d  and  4th  lines  from  top,  for  oiOn^  read  qdJP». 

40,  §  48,  2,  for  a  cos.  |Z,  read  a  coL  iZ. 

41,  S  49,  5th  line  from  bottom,  for  cos.  Z;  (S  46,}  read  cos.  T,  (§  46.) 

42,  S  50,  b,  transfer  mPco  from  2  to  3. 

43,  §  52,  for  m'a^  in  the  denominator  of  the  value  of  cos.  Q,  read  mki^. 
43,  in  the  table  opposite  mP  and  mPao  and  under  OP,  for  V(2mSaH-l)  and 

VCmfifi+l),  read  -Ts-r-rrTT  '^^    ,.   .  ,  ,  ,v. 

43,  opposite  mP,  and  under  aoPn'  wr  n^,  in  the  numerator,  read  n\ 

55,  S  63,*,  2,  for  t«'(3»'+l)=w,  read  »m'(3»'— 1)=»*. 

56, «  65,  opposite  «'P2,  for  v^m^a^i),  read  -^^-^L—-. 

56,  4th  line  from  bottom,  for  mm'a%'ht^ l):^3,  read  mm'aXZn^iykS. 
62, 14th  line  from  top,  for  cos.  ^^^^ot.  |  Y tan.y,  read  cos.  ^==scot.  |  iTcot.  y. 
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63,  §  74, 2d  line,  for  m'Pn\  read  «i'Pn'. 

66,  ISth  and  Mth  line  from  top,  from  X,  Y,  JC,  V,  dele  Y,  V. 
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